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I, —A dtseussion of tJie anemographic ohsermhons recorded at Rangoon from fune iB’jB 
^ to October igoi, by Sir John Eliot, m.a., F.R.S., K.C.I.E. 

I 1 When the meteorolo|pcal work of observation was imperialised tn 1874-75 under the 
, late Mr, Blanford, the first Director-General of^he Department, several important senes 
of observations we're initiated by him, in the hope they nould contnbute to the solution of 
the problems of the diurnal variation of the meteorological elements— but more especially 
of pressute. One of the most important of these series nas the continuous record of the 
air movement by Beckley automatic anemographs at a number of representative stations. 
The follovung gives a list of those stations, together with data as to the commencement 
and termination (when complete) of the work at these stations 
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.1 iui.r 1894 

Dehra Dun 

* < 

• 


« 
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jst August 1875 . 


Alipote (Calcutta) 

4 

4 

4 

• 

ist March 1877 

•• 

Mussoorce . 

. 

• 

4 


ft 

fith July 1877 . 

29th December 18SS 

Rangoon . 

V 

« 

. 


■ 

12th May 187B 

3i5t October iQoi 

Lucknow . 

i 


« 

4 

t 

8th July 1878 ■ 

26tb October 1892. 

Decsa . 

0 

• 

4 

4 


l6th January 1879 • 


Chittagong 

• 

• 


4 

ft 

2ist June 1879 

3ISI December i6g6 

Roorkee . 


4 


• 

* » 

23rd August 1879 


Saugor Island 

fl 

4 

4 

f 4 

• 

lofh February jBSo. 

.... 

Belgaum • 

4 


. 

• 

ft 

tdth May 1681 

t. 

Nagpur 

4 

4 

. 

1 

ft 

loth November 1881 

31st May 1903 

Momlugao . 

4 

4 

4 

( 


ft 

23 th Juno 18B3 

31st August 1889 

Pachniartii ■ 

4 

4 



ft 

8th September 1883 

J5th May 1S87 

Dar]coling . 

4 

4 


• * 

• 

5th May 1883 

31st December 1B97 

Dhubn . ' 


« 


. 


1st March 1889 . 

7tb June 1896 

Jtibbulpore 

4 


i 

4 

ft 

10th May 1889 . 

30th April 1900 

Lahore 

. 

« 

t 

■ * 

4 

yth June 1889 

»44 

Allahabad .> 



1 

• • 

4 

2nd September 1890 

' ■ 

Simla « « s 

• 



4 

# 

ist September 1893 

27th January 1903 

Port Blair . 




4 

* 

17th August 1894 . 

% 1*4 

Waltair 
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. 

4 4 

• 

i6lh March 1B97 . 


Cocos Island 

• 

4 



ft 

i^th March 1902 . 


Dodabetta , 

• 

• 

4 

■ 

ft 

2rd July 1902 

• ft 

Poona . ' 

• 

1 

4 

. 


^ t 

lolh November 1902 

«4 

Cherat 

1 

4 

t 

• 

• 


14th July 1903 

• 1 4 ti 



A DISCUSSION OF THE ANEMOGSAFHIC OBSERVATION'S ' 

» 

None of Ihese series of anemographic data has been as yet discussed. Arrwge* 
meats uere made some years ago in the hope that two of the subordinate officers of the 
Department might lake up this work in a series of special Investigadons, hut^ neither of 
them was able to give the time that was necessary in order to do the work satisfactorily. 

The only discussions on winds published during the reportership of Mr.Blanlord 

were— 

(1) The winds of Calcutta. (2) The winds of Benates. 

{3) Tlie winds of Knrrachec. 

The first and third papers were based on data made over to the Department, and the 
second was a discussion of the ordinaiy wind (observations at 10 hrs. and 16 hrs.). A 
discussion of the wind data of Simla and Darjeeling by myself was published in the India 
Meteorological Memoirs, Vol, VI. The remaining observational data, for twenty-four sta- 
tions, have lienee been lying for some years unutilised in the archives of the Department. 
Shortly before my retirement I suggested to my successor, the present Director-General, 
that if he was unable to make any other satlsfactoiy arrangementin the immediate future, 

I might be permitted to take up the work of discussing the series in systematic order. 
The suggestion was accepted and the arrangement approved by Government, The 
present memoir forms the first of the series devoted to the discussion of the accumulated 
anemographic data, ^ 

The following is the order in which it is proposed to discuss them i— 


Stoiion, 

Station, 

A Series.— Rangoon. 

[ B Series.- Port Blair. 

Chittagong. 

' C Senes, —Rurrachee, 

Saugor Island. 

Deesa, 

Calcutta (Alipore). 

Belgaum. 

AMabad, 

Poona. 

Lucknow, 

Nagpur. 

Roorkec. 

Pacbmarbi. 

Lahore. 

Jnbbulpore. 

Mussoorce. 

D Series.— Dhubri. 


My intention in the separate memoirs is to discuss, so far as the data enable, the 
chief features of the air movement, normal and abnormal, at each of the stations, ]t is 
hoped that the discussions may throw some light on the problem of the diurnal oscillation 
of pressure in India, the cliief object lor which Mr. Blanford initiated the series of observa- 
tions. The memoirs preliminary in character will be chiefly devoted to a statement of all 
the more important features of the air movement and their relations to each other. If time 
and heiilth permit, they will be followed by a final memoir summarizing the results and 
deducing general conclusions respecting the more important air movements over Ma. 

Fositlon ef tk Savgtm oisenatory, 1 st, /d® 46' N.; Long, jd* is' B. Ehetioa of 
ettfs of aneiMgrsfh ekoe tk ground 49 feet s inches, end of the krofneter cistern 4rs 
feet skoe nmi sea-level, 

Description of sftiffon.— The station is situated on the left bank of the 
Rangoon'river, the eastern deltaic branch of the Irrawadi, and at its junction with the 
Pegu .nnd Puzundaung rhm It is 35 miles in a direct line from the sea at the Gulf of 
Martaban. The town is chiefly built on the alluvial flat above the junction of the Pegu 
and Rangoon rivers. To the north the ground rises slightly and the dry ferruginous 
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character of the soil indicates that it is an ancient alluvial deposit. This rising ground 
culminates in the mound of the Shivay Dagon Pagoda, which is, however, in part an 
artificial accumulation. About a mile furthffl north some rolling ground around a series 
of small artificial lakes indicates the extremity of the watershed between the Irrawadi 
and the Sittang rivers. Some miles to the north of the lakes the ground rises to form the 
extremity of the range of the Pegu Yoraa. 

The observatory during the period of the observations under discussion was situated 
at the Rangoon College, a large building on the northern outskirts of the town, surrounded 
by a grass compound of about four acres in extent, the greater part of which is situated on 
the^ north side of the buildmg. The whole ol the neighbourhood is densely covered with 
trees, chiefly of moderate height. The anemograph (a Beckley) was fixed on the ridge of 
the high pitched roof of the northern extremity of the west wing. The cups of the anemo- 
graph were at an elevation of 49 feet 2 inches above the ground level and four feet above 
the ridge, of the roof. The exposure was fairly satisfactory, but there is no doubt that the 
extensive collegiate buildings and neighbouring trees interfered to some extent with the 
registration of the \rind, more esperially of the velocity element. 

Chief Ceogra/jfiiicCLl featuves of Burma.— \i is necessary in consider- 
ing the air movement at Rangoon, more espedally the annual and diurnal variation, to bear 
in mind the chief geographical features of the Burmese peninsula. Burma consists of the 
greater part of the most easterly of the three peninsulas of Southern Asia which project 
southwards into the Indian ocean and its arms. It differs widely In form and features 
■' from the Indian and Arabian peninsulas. Burma proper (excluding the Tenasserim portion 
of the Malayan Peninsula) consists of two broad valleys or river plains separated by a low 
hill range and lying between the coast range of the Arakan and Chittagong hills, and 
the broad plateau district of the Shan States and the Karens. 

The* coast ranges form a tract of considerable extent and rridth in the Chittagong 
and Akyab districts, and reach in the Arakan Yoma to elevations of 7,000 and 8,000 feet. 
Farther south the hill area contracts in width and decreases in elevation, and is not more 
than 1 ,000 to 2,000 feet in height in its southern portion. It terminates on the mainland at 
Cape Negrais but is continued southwards In the detached islands of the Cocos, Andaman, 
and Nicobar groups. The area including the two river valleys of the Irrawadi and Sittang 
and the intervening hill range decreases in width northwards from about 200 miles to 
probably less than a 100 miles in North Burma. These valleys run due north and south and 
rise very slowly from the coast to the interior. Thus Bharao, which is about 600 miles 
in a direct line from the Gulf of Martaban, is only 380 feet above sea level. ' 

The broad plateau area to the east bounding this central river region is of moderate 
elevation ; the greater part of it ranges from 3,000 feet to 6,000 feet. It is of considerable 
width averaging about 80 miles. 

The interior of Burma hence consists of an elongated trough bounded by two elevated 
and masses, the eastern of which is the more extensive and the western the more elevated. 
The trough expands at its southern extremity aito the deltaic area of the Irrawadi. 

The interior is hence fully open to seairinds from the south. These winds penetrate 
into the distant interior but the general course of the lower air movement in the interior to 
the north of the deltaic area is determined by the trend of the valleys or trough. Rangoon 
is situated in the low-delta, and hence in a large expanse of open country where the air 
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n'ovtincnl is andoubtedly determined in part by winds across the southern extremity of 
the Arakjtn YomUj and perhaps, but to a much smaller extent, from the Gulf of Martaban* 
and thelou' ground of North Tenasserim. ' 

Sketch of the meteorological eoiiditiom and fJie air move- 

mefitof most important and characteristic division of the year in 

Burma, as in India, is Into the dry season and the wet season. ' 

The dry season lasts from November to April or May, the change from the wet to the 
dr) season usually occurring on the average of the whole of 'Burma (excluding Tenas- 
senm) in the last fortnight of October. Dry pleasant weather with' clear shies arid 
liglit noitherh winds prevails in the beginning of November om Dpper hnd Central 
Burma. In the rice districts of Loner Burma, the air continues for'sotne time very 
damp due to the large evaporation from the rice fields at the end of the rains, and the 
temperature is moderately high, Cool dry weather extends over that area by the end of 
November or beginning of December, and holds steadily until the end of February.' 
Little or no rain as a rule fails during this period in Burma, except in Upper Burma, 
where light showers are occasionally received during the later stages of the movement 
of the cold weather storms of Northern India. Pressure is highest during the period, 
Noicmher to February, in Upper Burma, and the isobars ran nearly 'due east and west. 
Pressure is about a tenth of an inch higher in Upper Burma than in the N orth Andaman sea 
and Tenasserim, and the pressure range is slightly greater in December than in January 
and November. Light northerly winds with generally a slight westing, prevail in the 
river vallcjs of Upper and Central Burma, as in East Bengal and Arakan, and with a 
slight to moderate easting (increasing in amount southwards) in the plains of Lower 
Burma and the Andaman sea. This current is of comparatively low felevation, as winds 
are from southerly directions above the elevation of 3,500 feet in the Shan Hills. Skies 
ate remarkably free from cloud during the period, the mean cloud in Lower and Central 
Burma being below ro. Cyclonic storms ^ving general moderate to heavy rain, are of 
very exceptional occurrence. Only three such storms have visited this area during the 
past twenty years, vt's., in December 1895, January 1890, and'February''J90i, The 
rainfall accompan}nng those storms occurred when the rice crop was being harvested, 'and 
was hence lery inopportune and caused considerable damage and loss. 1' ‘ 

Tempenature is lowest in January in Burma and m December in Tenasserim but 
differs little during these two months. 

The following gives means for five representative stations for the period ' 


D STRICT 

RsTRESE.riM'ne Stahon 

MeavTCilTEKATUKE USOVVCir 10 «ILl ImLj 

November 

Dnemkr. 

Jiimiy, 

Ttna'S'nm ... , 

.Mcrgui , , . , . 

« 

780 

* 

760 

0 

768 

Icirt:' Burnr. . . , , . 


784 

737 

748 

CctslfM BuTim, SoiUX , , 


76*6 

702 

£84 

Ccmral Biimm, Ncrtii . , , 

Mundala) . , • > 

764 

700 

693 

Bppff Burma ..... 

llhamo ..... 

70*2 

630 

6i‘4 



recorded at RANGOON FROM JUNE 1878 TO OCTOBER 1901. 5 

The preceding data indicate that at the coolest time of the year the mean tempera- 
ture varies between if tn South Tenassetim and 62' f in Upper Burma, The diurnal 
range of temperature is large^ increasing from 20® in the coast districts of Lower Burma 
to 26® in the interior of Central and Upper Burma. 

February is a transidonal month from the coo] weather to' the hot season, during which 
winds shift round to southerly directions in Lower Burma, and temperature commences to 
increase rapidly. The rise of temperature continues until the end of April in Lower and 
Central Burma, and until May in Upper Burma, 

The following table ^ves the changes of mean temperature from month to month 
during the period at the five representative stations 





OlTTSaENCS 0 ? USAN TEUFENATOtEt Qt 



Station 


Fthreary 

and 

puinacy- 

March 

and 

Febcoary, 

April 

and 

Mardi. 

111 

Total 

change 

dunng 

penod. 




• 

9 

0 


A 

Mergui 

• V • t 

1 < 

n 

2-S 

o ‘5 


s-s 

Rangoon . 

« » i > 

• * 

2*6 

39 

38 

-rS 

rs 

Tfiajelmyo . 

■ • t • 

t • 


8-4 

60 

-07 

I9'o 

Mandaky , 

* « « » ♦ 

( • 

S'o 

83 

71 

-07 

197 

Bhamo 

• « • < 

1 *■ • 

49 

U 

.6'0 

+2-8 

2l'l 


The data indicate that temperature increases from 5® to to® in the coast districts 
during the period, and from 10° to 22* in the interior. 

The following gives actual mean temperature data 


Station. 

Mean lEUPaKATuKE (aaoDcEii 10 sea eevei). 

Mnich. 

April. 

May. 


0 

0 

0 

Mergqi 

Sa'o 

Brs 

82-3 

Rangoon 

8i'3 

Byi 

823 

Thayetmyo 

821 

ssi ■ 

87*4 

Mandalay ...... . 

• By6 

897 

Sj-o 

Bhafflo ( 

’ 747 

807 

83-5 


The diurnal range of temperature is usually greatest in March, and decreases 
moderately in amount during the next two months, due in part to increasing cloud 
amount and in part to the extending influence of the sea winds in the interior. The 
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following table gives data of the diurnal range of temperature at the five representative 
stations:— 


STATIOK. 

D^UR^AL BAkOC Q? TEMPCftAtURG IH { 

ItUreli. 

Apnt. 

Miy. 


Q 

0 

9 

Ucr^i 4 t • » 1 » 1 * 

m 

lEs 

153 

Rimpon 

iSS 

1 J 4 

146 , 

ThEtjetmiV . . • > • . 

33’3 


207 

Mandtlay • 


m 

ao'o 

Bltatni) t . 

1S9 

26^3 

210 


Temperature increases most rapidly during March and April in a portion of the 
interior dedned hy the stations of Minbu, Pagan, Yamethin, and Mandalay. Tempera* 
ture is highest in that area, the excess over that of the neighbouring seas and coast 
districts being greatest in April when the day temperature averages about 15“ above that of 
the adjacent seas. The night or minimum temperature is slightly lower in March and 
slightly higher in May in the land than in the sea area. The chief feature of the tempera- 
ture conditions of the period in Central Burma relative to the neighbouring seas is the large 
excess of temperature during the day hours, with which is associated an important change of 
the pressure conditions. Pcessuredecreases over the whole area, hut most rapidly in the 
dry hot interior, and a local low pressure area forms in Central Burma which is the most 
Important feature in the pressure conditions of Burma during the period. This depression 
is feebly marked in March hut is prominently exhibited in April and May. It is, as might be 
expected from the temperature conditions, most pronounced and extensive in the afternoon 
hours, This depression of purely thermal origin determines the air movement in Burma 
during the period. Winds are on the mean of the period from north-west at Diamond ■ 
Island, south at the mouth of the Rangoon river, and south-east at Moulmein. They 
arc from southerly directions in the interior of Lower Burma and in Central Burma, 'and 
from northerly directions in Upper Burma. The air movement increases steadily during the 
period in the interior, and is most vigorous in the central districts in the southern quadrant 
of the depression. The following gives mean data lor eight representative stations:- 


SUTIO'l, 

WEAK AIR MOVEMENT PER HOUR. 

Much. 

. 

April, 

May. 



Monlmein . 

32 

2'3 

1*9 

Rinifoon . , , 

3‘3 

39 

34 

* * • • 

Dijnioiid Island , 

4*5 

S 6 

4'S 

* • * • 

9'3 

8-S 

7‘S 

Tliajttinyti , , , 

* • • 

Minbu , , 

4B 

6 S 

ri 

* * « 

Mandalijr . , 

r4 

97 

10*3 

* * * « 

Blianw , , , 

4 . 

H 

74 

* * • ♦ 

3'3 


3‘t 
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It is notevorthy that in the const districts and in Upper Burma the air movement is 
greater in April than in May, whereas in Central Burma it is greatest in May. 

The amount of cloud increases considerably during the period, and is also grea^r 
in the day than the night hours, being a maximum in the afternoon. The following gives 
mean data for five representative stations : — 



ItlEAtl CLOtm AttOQNT. 

Station. 





Mardv 

April. 

May. 

• 



6‘3 

Rangoon 


3'i 

7-0 

Thayetmyo ....... 

0-6 

I'l 

yi 

Mandalay 

i‘3 

a *4 

4'9 

Bhdmo ••••#«** 

2-2 

3-8 

S-6 


The chief feature in the cloud distribution is the large inaease in the month of May 
accompanying the increasing volume of sea winds blovring across the coast into the interior. 

The distribution of the rainfall during the period is similar to that of the amount of 
cloud, but is even more marked. Showers are of occasional occurrence in March and 
April and give small total monthly amounts chiefly in the coast and hill districts. General 
rain is of comparatively frequent 'occurrence in May, and the whole area receives 
moderate to heavy rain, The distribution of the rainfall differs considerably from that of 
East and North Bengal and Assam, but is somewhat similar to that of West Bengal. 

The following data for the three areas show the contrast 


East and North Bengal and Assam. 


RETKESENTAmB STATIONS. 

1 

* 

/ 

frecititation. 

March. 

April 

May. 






Inches. 

Inches. 

Inches. 

Chittagong . 

• 

4 

P P 

P • 

2-14 

447 

9’68 

Commilla . . 

a 

1 

P P 

• 9 

2-74 

6'27 

10-94 

Sicajganj . • 

• 

• 

P P 

t « 

I'26 

2‘SS 

y’ps 

Coach Bihar . 

• 

P 

P • 

« t 

r6G 

S'89 

IS'26 

Silchnr . I 

• 

• 

• • 

P • 

T 93 

I3'56 

157* 

SyM t * 

» 

P 

f P 

P P 

G‘2S 

1392 

21*83 

Cherra Poonjee • 

4 

P 

P 

P p 

ii'oB 

32-24 

52'S3 

Shillong . 

■ 

■ 

« P 

• p 

res 

4-29 

lo'oS 

Sihsagat' . . 

P 

P 

f • 

p t 

474 

9-88 

11*47 















discussion of the anemographic observations 
Burma 



There is hence a marked contrast between the scanty rainfall of March and April in 
Burma and Arakan (and also West Bengal), and the moderate to heavy rainfall in Assam, 
North and East Bengal. The contrast is best exhibited by the hill stations of 
Cherra Poonjce in the Assam hills and Maymyo on the Shan hills, both at about the. same 
elevation of about 4,000 feet. This contrast appears to be chiefly due to the lie of the 
hills nith respect to the low sea current which brings up the aqueous vapour. , In Burma 
the hills run north and south, and hence give rise to comparatnely feeble forced ascent, 
whereas in Assam and North Bengal, they lie east and west transverse to the winds, and 
hence lead by their obstructive action to vigorous forced ascent with which are associated 
frequent thunderstorms and hailstorms, occasionally of destructive violence. Thunder- 
storms are, on the other hand, comparatively rare in Burma, It is only in the month 
of May that the movement increases in volume or elevation sufBcient to give rise to 
moderate or he-ivy rain in Burma similar to that of West Bengal, but both largely below 
that of East Bengal and Assam. 





RECOttDED AT RANGOON^ROM JUNE 1S78 TO OCTOBER m- 


Occasionally in the month of May cyclonic storms form in the Bay cf Bengal and pass 
into Burma. These sometimes form near and to the west or north-west of the 
Andamans, and pass by a curved path to the Arakan coast. These storms break up on 
crossing the Arakan Yoma, but the humid south-west winds in their rear pass up the river 
valleys and give general rain to the interior for some days after the disappearance of the 
storm as a cyclonic circulation. They appear to form most frequently in the Andaman 
sea to the east of the Andaman Islands, and pass northwards to the Pegu coast. 

The following gives a list and a very brief description of these storms during the 
period 1879 — 1901 : — 


Vear. 

Mdntli and dote, j 

Details of storm, 

188.^ 

May 13th to 17th . 

1 

% 

Squally rainy weather set in over the south of the BaV on the glh and loth. 
This general disturbance slowly advanced northward® on the iith, lath, and 

...1. jj — I .L. i,„„ probably in lat 10° N. 

, . was generated. Its centre lay in laL 

\ . ■ . h i in lat. 13' N. and long, go" E. at 

'' d long, 90° 45' B ot noon of the idth, 
and in iat, ig** N. and long gt-f* B. at noon of the I7fh, ^ It reached the 
Arakan coast at 9 i.H. of the t7th and broke up during the night of the 17th. 
The lowest reading of the barometer observed at Akyab wad aS'gS’. 

iSgo 

May sth to gth . 

The storm formed to the east of the Andamans in front of a strong advance of 
monsoon winds. It adopted an uniisnal course, advancing northwards 
throughout the Freparis Channel and then curving eastwards and passing into 
Burma- It gave a heavy burst of rain to Burma from the 7th to the 12th. 

1897 

1 

„ nthtoistli . 

This storm formed In the North Andaman sea on the i ith sod lafh, and marched 
northwards into Lower Burma on the morning of the i4tli and broke up during 
the ^y. The storm was feeble throughout. 

1899 

April aStli to 2nd May . 

J 

This storm was generated in the Andaman sea. It marched slowly northwards 
towards the Burma coast, the centre passing over Diamond Island on the ist, 
and broke up against the South Arakan Hills beiore the _morning_ of the 3td. 
It was apparently a concentrated disturbance of considerable intensity and 
occasioned a moderate to heavy burst of rain in Burma. 


The rainy or wet season lasts from May or June until October or the beginning of 
November. It is characterized by more frequent general and heavy, rain than the preced- 
ing month of May. There is no marked transition or change of meteorological conditions 
‘ from one period to the other. 

temperature falls slightly at the commencement of the period, and is nearly constant 
during the next four months. The following gives data for the five representative stations: — 


StATtOff. 

ME*K TEMnSRATORE OF MONTH REDUCED TO SEA'IEVEU 

June, 

Julj. 

August 

September. 

Oc£a1>er. 


0 

0 

0 

0 

0 

Mergui 

79*7 

78-9 

78-8 

78-3 

79'3 

Rangoon 

79-6 

78-9 

78-8 

79-2 

8o'i 

TbajWmyo 

83’3 

82*0 

8 1*9 

82*2 

8 i ‘3 

Mandalay 

85‘d 

SsT 

Ss-a 

84*0 

830 

Bhamo 

8z'i 

8fa 

8f8 

817 

79*1 


r 












iO D1SCUSS^0^' OF IHE ASEMOGRAPHIC OBSERVATIONS 

The mean temperature eft the period is about 6° higher in North Central Burma (the 
area including Pagan, Minb^i Yamethin, and Mandalay) than in the coast districts, arid 
about 3® higher than in the northern districts of Upper Burma, The diurnal range is 
small, ranging from about 8® in the coast districts to 15“ in the interior. The local 
depression in Central Burma during the hot neaiher disappears in June, 

Pressure is lorrest during the rainy season in Upper Burma and gradients are moderate, 
the isobars running east and ''’est across the country. There is occasionally a tendency 
jn periods of dry weather to the formation of shallow depressions in Central Burma. 
These are due to the high temperature of the interior relative to the coast districts and 
then iormarion is ioViDwed st>Mws or iaVesty tsfitiiSKwi o£ rmtall coasltVQ 

the interior, when the depressions fill up and disappear. 

Southerly Minds generally prevail during the period in Burma. In the Pegu coast 
district they range from west'South-M'est at Diamond Island to south or south-south-east 
at Moulmcin. They are from southerly directions over the interior, but vary in direction 
to some extent, being modified by the configuration of the land and the lie of the river 
valleys. The following glv^s the mean wind directions at 8 a.m. (local time) at seven 
representative stations for each month from June to October for comparison : — 


AVEI!*0E MONTHIV WEAK DIRECTION OF A\IND AT g * H. 


Station, 

June. 

July, 

Augast. 

Sejttomber 


Pon Blair • , , . 

Diamond Island 

Mergiii . , 

Bnngoon 

Thajetmro . , 

Mnnd.alny 

Bhamo 

0 

Ssrw 

S 30 W 

S79 w 

S37 w 

S6E 

S 1 W 

NSi W 

0 

s 61 w 

S 43 \V 

S 70 W 

S 45 W 

S 7 E 

SsE 

N 70 W 

0 

S 62 W 

S46 W 

N 87 W 

Ss 7 W 

S loE 

S I w 

N 80 W 

e 

S 6t W 

S SI W 

N 7GW 

S 50 W 

S 30 E 

S3W 

N 72 \V 

e 

S 68 W 

N SSE 

N 5 E 

S 53 E 

S37E 

S 

N4 W 


The data for Port Blair, Diamond Island, and to a less extent Mergui, indicate the 
general direction of the air movement over the sea area to the south and south-west of the 
fram w constant m direction throughout the period and is approximately 
Mand \ ^ Southerly at Rangoon, but at Thayetmyo and 

f t^ Lt at Bhamo it is from almost due west, being 
dctemincd by the of the fiver valley near the great bend of the river below that station^ 

coast dLwrr clouded throughout the period, more especially in the 

CO districts The numid currents give almost daily rain in the coast districts and 

nonhenJdistr- Burma, but increases rapidly in amount northu-ards in the 

northern districts of Upper Burma, where the river valleys close in, and the hill rang! 
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RECORDED AT RANGOON FROM JUNE 1878 TO OCl'OBER 1901. 


obstruct the advance of the monsoon current. The following data- illustrate the general 
fcharacter of the rainfall of the period in the different parts of Burma 


; 

Staiiok, 



' Mead aaikfall of the tioNTii of 

■ Jure. 

July. 


September. 

October, 

Total of miod, 
fimetoOctobei 


a 



Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Mcrgut . 

ft • 

• 


3 «>'S 8 

30-61 

29-31 

26-78 

12-57 

129*85 

Tavoy 

ft 


• 

40*22 

46-75 

43‘73 

33*09 

9-73 

173*52 

Moulmein . 

ft • 


• 

37-68 

44-45 

42-74. 

29-65 

, 7-90 

162-42 

Rangoon . 

1 

» « 



18-30 

21*37 

19*65 

15-89 

7-12 

82*33 

Thayetmyo 

* ■ 



7-05 

7-45 

• 7-58 

6-81 

4-38 

33*27 

Akyab . 

• 

* 


-49-50 

51*81 

39-50 

23-05 

11-39 

' 175*25 

Sandoway 

« » 



49-18 

61-78 

48-05 

24-17 

9-81 

132*99 

Minbu 

ft • 



4-72 

3-91 

s-ii 

S'li 

3-66 

22-51 

Mandalay 

1 * 


ft 

5-71 

3*26 

4 'i6 

6-21 

4‘54 

23-88 

Pagan 



1 

2 - 9 S 

1-85 

2-93 

5-63 

4 ‘o 6 

*17*42 

Bhamo 

f ft 


4 

13-35 

19-17 

16-40 

8-79 

3-47 

6 n 8 

Myitk^'na 

ft ft 

1 

ft 

ia-53 

19-75 

14-18 

I 

9-85 

5-67 

62*01 


The data indicate clearly the chief features of the south-west monsoon rainfall in 
Burma. The precipitation is heaviest in the Tenasserim and Arakan coast districts, 
where it occurs at the averagb rate of one to one and a half inches per diem at stations 
on the coast during the months of June, July, August, and September. It is probably 
from two or three times as large in amount on the Arakan hills at elevations of 3,000 to 
5,000 feet, but there are unfortunately no data available for these hills. The rainfall 
decreases rapidly in amount on passing from the Pegu coast into the interior northern 
districts of Central Burma, where the rainfall’is only a fifth to a tenth part of that in the 
coast districts. It thence increases rapidly northwards towards the mountainous country 
which forms the continuation in Upper Bunria pf the Himalayan mountains and the Assam 
hill ranges, where it is as heavy as in Upper Assam. The rainfall is heaviest in the coast 
districts and in Upper Burma in July. There is a second maximum in Central Burma in 
September, when the monsoon currents are slowly retreating from Northern India, and are, 
although weaker, directed more largely than hitherto to North-Eastern India and Burma. 

The rmnfall diminishes rapidly in October and usually ceases in the first week of 
November. The precipitation in November frequently accompanies thunderstorms. 

The preceding paragraphs furnish a sketch of the general meteorological features of 
Burma, and hence throw light on the conditions which determine the air movement at 
Rangoon, representative of the coast rice-growing districts of Pegu. 

One of the most important features determining or modifying the air movement due 
to the general actions is the relation between the temperature of the interior of Burma 
(w>., the dry hot area of Central Burma) and of the adjacent seas, more especially the 
Andaman Sea, from which there is unobstructed passage up the large river valleys into 
the interior. ' 
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The Mmms gives the day aed eight (etKiieem aed emiteam) topetatm 

toeeesbetwei\'anielhin and Diamond Island, Mandalay and Diamond Island, and 
* ^ 
Mandalay and Rangoon!— 



■ 


Maksauv fflirwt Diamond 
Island, 

Mandalav msisfis Rangoon, 

Mdjitii. 


Maxiinaiu 

Mmiiaua. 

Mali mum. 

, Minimum. 

Maximum. 


January . 

* • 

« 

0 

— i 6’4 

ft 

o*x 

0 

-iS-o 

0 

-SO 

-it 

Febrnaiy . . 

t • 

83 

-117 

57 

— ia‘a 

-2-9 

-SB 

March 

4 « 

tys 

_fr9 


- ?•! 

ri 

“3'2 

April 1 

t ■ 

t3*fi 

— a 

iy6 

~ os 

37 


Maj ... 

• • 


- a6 

10*4 

02 

7'i 

1*7 

1 June 




94 

2-1 

8S 

22 

July .... 

t » 



99 

26 

89 

26 

, August . . 

1 « 


-13 

90 

2*0 

8‘2 

19 ' 

September 

« 

6-9 

- ro 

So 

11 

7*1 

I'o 

Oelober • < • 

• 1 

6*0 

-J9 

TS 

-r9 

4‘t 

— 0‘3 

November . 

• 

33 

— 8‘a 

ra 

8*0 


-S'l 

December < 

• • 

n 

-150 

—16 

-129 


B9i 


r 

Yametliin and Mandalay are typical stations of the interior of Burma. The tem- 
perature data for Diamond Island represent approximately the conditions of the open 
sea area of the Gulf of Martaban and Andaman sea, the day temperature being slightly 
higher and night temperature slightly lower than in the sea area. 

The data of Rangoon indicate that it is considerably cooler than the sea area In the 
cold weather and much warmer in the hot weather, and that the coast districts to a 
distance of at least loo miles from the sea have practically the same temperature as the 
adjacent sea area during the heavy rains of the south-west-monsoon. 

The follomng are the chief inferences from the preceding data 
(i) During the cmoI season— from November to January— the mean temperature of 
the interior IS considerably below that of the sea area, very slightly , during 
t eday hours, and verj' largely during the night hours, probably at least 15° 

on the average of the period. 

fc) In the interior of Burma durbg the hot weather months of April and May the 

ay temperature is largely in excess, and the night temperature practically 

. ‘'is Andaman sea. I he excess of the day temperature 

m toe 

( 3 ) “ "g*!" “"S thernght temperatoe differs litUe over the whole tod and so 
irh«t . n ^ toperature is in moderate to considerable excess in the 

Tile montl's most 

/P these three periods are December, April and July. , 
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The following gives the mean epochs of the maximum and minimum at Rangoon 


Sbason, 

Minimnin, 


Typiail monlli. 

Mhlnnim. 

Sriutimunl, 

Cold « « • » 

H. M. 

5 SS 

H. M. 

14 10 

Dctcmber . 

H. M. 

S 4 S 

■ H. M, 

14 1 

Hot ... . 

S 3 ° 

13 30 

April .... 

5 34 

13 40 

Rainy . 

4 S6 

« 4 S 

July . . , . 

4 *5 

IS 43 


The diumal variation of temperature at Rangoon is in the dry season intermediate 
in amount between that of the Andaman sea and Central Burma, and is practically the 
same as that of the Andaman sea in the rains. The following gives data 


. 


RAmNION. 


POhTBLAlR, 

MANDALAY. 

Sbason. 

Msu 

Maxiiivk range or ferioo. 


Mean 

range of period, 


range of period. 

Typiotl montfi. 

Amoont. 

range of period, 

, 

0 


0 

Q 

e 

Gold ... ■ 

sr8 


20‘0 

107 

ayi 

Hot !' * * i * 

so'S 


22*4 

is'9 

s4’8 

Riiny .... 

10*2 


• 9'5 

8-S 

iS's 


The range is large and varies considerably in amount during the dry season, including 
‘ the cool and hot periods. It is small m the rains, the amplitude of variation being barely 
one-third of that in the dry season. Curves will be found irt the memoir containing the 
discussion of ihe hourly observations recorded at Rangoon showing the diurnal variation 
of temperature at Rangoon in each month of the year (m'de Indian Meteorological 
Memoirs, Vol. IX.) 

The changes of the general pressure conditions in Burma from one season to another 
have been stated in the preceding remarks. An important feature not referred to in that 
section is the diurnal changes of the pressure relations, accompanying the large diurnal 
changes of the temperature relations between the Andaman sea and Central Burma, 
The available data are very scanty and there is no information for the night hours. 

The following table gives-the differences of pressure between Thayetmyo and Ran* 
goon for the hours 8 A.M., 10 A.M., and 4 P.M., and for Mandalay and Rangoon at 8 a,m. 
(there being no data for 10 a.m, and 4 P,M, for stations in the northern districts of Central 
Burma or for North Burma) 


MOKTHe 

Differencr or feessdre. ^ 

Rangoon runui Thayetmyo. 

Rangocin m^nus 
Matidalay* 

Sa.u. 

10 AoUe 

iip.ii. 

3 a.ii. 

Janiitiry ....... 

—•017 

-‘Oil 

•001 

—‘023 

Februmy 

•co 3 

•017 

*oiS 

. '“35 

March 

■0!7 

■022 

•037 

■036 

April • . ' . 

•039 

■OSS 

■046 

*052 
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' ' DIFPBPEKCB of sea LCVEr. FKESSQRC, , 

Htingufl *njnt« TI»ayelroyo» 

. .. 

Rangoon wmus, 
Mandalay. 

Sa.w. 

ID A.M 

4P.W* 


May 

•036 

'029 

■040 

'042 

June 

•047 

•044 

'061 

0S3 

July 

•052 

■053 

, *072 

•078 

August ....... 

‘045 

•049 

'064 

•06C 

September . . . . 

•028 

■032 

‘046 

■027 

October . . . . . 

•008 

•013 

•019 

*00 

November 

-015 

-•004 

•C04 

—■039 ' 

December . . . . . 

— 027 

—•015 

—‘001 

-• 0 S 4 


The most important inferences from the data of the preceding table are as follows:— 


(1) There are moderate gradients for northerly winds in the early morning hours 

o( the cold weather season. Gradients decrease during the day, and are 
very slight at 4 P.M., when pressure is practically uniform over the greater 
part of the country. 1 

(2) Moderate gradients for southerly winds obtain in Central and South Burma in 

the hot weather. It is noteworthy that gradients are steeper at 8 a.m, 
than at 10 A.M., and are only very slightly steeper at 4 P.M. than at 8 a.m. 

(3) Moderately steep gradients for southerly winds prevail over Burma in the rmny 

or wet season, when the gradients due to local thermal conditions are sup* 
plemented and increased by those due to the general south-west monsoon 
conditions in Southern Asia. They are considerably steeper in the after- 
noon than in the morning hours, probably due only in part 'to the greater 
increase of temperature during the day in the interior than in the coast 
districts. The following July temperature data for representative stations 
are interesting from this point of view 


REPtESCaTATIVE SraTios. 

Jduy. 

Minin am. 

Maximum 

j Ranga 


e 

P 

0 

Mergui . , ... 

72*5 

84'S 

lav 

OUmond Isbnd .... 

73-6 

84*3 

87 

Rangoon , . . . 

75-8 

8S'3 

9'5 

Thaj-ctmj’o ..... 

76'3 

88'9 

12‘6 

Minbu 

77-2 

913 

/ 

H'l 

Vamflbin , , . , , 

74-6 

gov 

IS4 

Mandalay 

78-4 

94-2 

IS '8 

Bhamo 

7S'i 

87-8 

147 
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Data , — The original data for the present discussion are the traces or curves of a 
Beckley's anemograph for the period, June 1878 to October 1901 (23^ years). The 
hourly values were tabulated from the curves and summaries are given in Tables i to 6, 
Appendix A. Table 1 gives the mean air movement for each hour of the day for each month 
of the year and for the whole year. Tables 2 and 3 give the total number and total 
mileage of winds recorded under each octant of the compass at every hour of the day in 
each 'month for the whole period. Table 4 gives the total mileage of wind recorded 
under each octant of the compass for each month of the year and for the whole year. 
Table 5 gives the mean amount of the component air movement in two fixed directions 
(North and East) for each hour of the day for each month of the year, and Table 6 the 
•components- for the mean day of the year, from the observations and also as smoothed by 
the use of the harmonic formula. 

In Plates I to XIV are given curves showing at a glance the chief features of the air 
movement at Rangoon, The following gives a very brief description of the plates: — 

Plates I, II and III give wind roses for each month showing the percentage amount of 
the wind for each of eight directions, and the proportion of calms. The vectors are 
‘drawn proportional to the amount of wind in each direction during the month. The data 
from which these are prepared will be found in Tables 3 and 2. 

Plate IV, Fig. i , shows the variation of the mean wind direction throughout the 
year, Figs. 2, 3 and 4 the variation throughout the year of the absolute velocity of the 
air movement, and of the northerly and easterly components, and Figs. 5 and 6 the diurnal 
variation of the resultant air movement at each hour of the mean day of the year. Figs, 
I and 2, Plate V, give the variation of the northerly and easterly components of the air 
movement throughout the mean day of the year, and Fig. 3 the mean diurnal variation of 
velocity. 

Plates VI to X give the mean diurnal variation of the wind for each month of the 
year. In these curves the vectors drawn from the origin 0 to the points defined by the 
hours represent, in direction and in length, the resultant air movement in direction and 
in amount orsvelocity at these lines. The vector 0 A drawn from 0 to a point A, 
generally within the curve, represents the mean air movement of the day, and 
is assumed to be due to the mean or normal general conditions of the month. The 
'radius vector from any point of the curve to the point A represents the mean direction and 
amount of the resultant movement due to the diurnal variation alone, and hence to 
’the diurnal variation of conditions ori^nating and producing the variation of the air 
movement. Fig. 5, Plate IV, is prepared in the same manner from the corresponding 
■ data for the whole year, and hence represents the diurnal rotation of thtf air movement 
on what may be termed the mean day of the year. 

The diurnal variation may be considered from another point ^if view. In this method 
the variations of the north and east components are given as separates curves. The mean 
hourly movement for either one of these directions for the whole day represents the mean 
movement freed from diurnal changes. This with the signs changed is applied as a correc- 
tion to the hourly values, and the algebrical sum of this and each hourly value gives the 
residual variation of that element at that hour due to the diurnal changes. These 
■values are plotted in the usual manner, the abscissae representing the hours, and the 
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ordinates the residual values, or diurnal variation of that component of the air movement. 
Curves representing the diurnal variation of the north and east components are given for 
four typical months in Plate XI and for the mean of the year in Plate V. 

Plates XII and X! 1 I give the diurnal variation of the air raovemenHirrespective of 
direction) tor the mean day representative of each month of the year. 

Figs- 3i S 7 ' diurnal variation of the mean absolute velocity 

of thoairroovement in four typical months, and Figs, a, 4, 6 and 8 the variation during the 
year of the mean temperature and pressure at Rangoon and of the horizontal temperature 
gradients in Burma. 

Annual variation of the air movement at Rangoon, 

t. Brief general descnpim.’-l^t ninds in the coast plain of Lower Burma, of 
which Rangoon is representative, are steadily from north-easterly directions during the 
cool weather period, from November to January. They are the continuation of a drift from ^ 
the north down the Irawadi and Sittang river valleys of Upper and Central Burma, and 
feed into the movement from the north-east across the Andaman Sea and Bay of 
Bengal They are comparathely feeble, but increase to some extent with the progress of 
the cold season in Northern India and Burma. It is almok certain that this movement is 
of comparatively low elevation, not extending above a height of 3,000 fe^t, and that there 
is a feeble local return current from the Andaman sea above that elevation. < 

Temperature begins to increase rapidly in the interior relatively to the sea area to the 
south in the beginning of February. Feeble local southerly winds set in over the coast 
district early in the month and gradually increase in force and extend into the interior. 
The average date of the comniencement of these winds at Rangoon is the 3rd of Feb. 
ruary. Winds are hence vet}' unsteady dunng the month and on the mean blow during 
the night hours from northerly directions and during the day from southerly directions at 
that station The movement during the nextthree months is determined by the thermal 
conditions of the interior. South-westerly winds blow with great steadiness during the 
period and the movement due to the local conditions is as vigorons as that caused by the 
more general conditions and actions of the south-W'est monsoon period. General and mod- 
erately heavy rain commences to fall in the coast districts in May, but this is a result of 
the local air circulation accompanying the continued existence ol the depression in the hot 
area of Central Burma and not due to the great south-wmst monsoon air movement. The 
local circulations of Burma and Bengal merge into Ihe south-west monsoon movement in the 
first fortnight of June, The latter movement is first shown in the south of the Bay and 
presses forward at the rate of 150 to 300 miles per diem, and hence usually extends over 
the south and centre of the Bay and Burma to the most northerly districts of that province 
in less than a week. The depression in Central Burma completely disappears with the 
establishment of the south-west monsoon and southerly winds prevail over the whol6 area, 
The winds during the rainy season at Rangoon differ hardly at all in mean direction from 
those of the preceding hot season, but are on the whole steadier and for some time 
slightly stronger than in May. They change httle in direction or intensity until the 
month of September, when they commence to show signs of weakness, and also shift 
towards east. They decrease steadily in strength throughoutSepteniber and October, and 
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in the latter month, the southerly winds back from west to east or south, and the easterly 
element becomes more prominent as the month advances. The south«west monsoon 
winds usually withdraw from Lower Burma (as Indicated by the Rangoon wind data) on 
the 1st November, and are replaced by light variable or north-east winds which gradually 
intensify Into the winds of the coH weather season. The change occurs within widish 
limits. It was, for example, very early in 1883 (mh October), 1891 (lath October) and 
1881 {19th October), and was late in 1890 (t5th November) and 1893 (the 20th 
November).! 

Annual variation of the mean wind direction and steadiness. 

(ff) The cool season (Afrnenris;' to The following gives data for the five 

months October to February (October and February are transitional months of change 
from southerly to northerly winds and vice nersd ) : — 


Month. 

Mem ei;«hiiii 
of wnd ' 
(Irreipecttve «{ 
vdocitjr). 

A 

Man direclion 
oEreanllantiit 
ntovement 

B 

Si EASINESS, 

A 

B 

October 

SaS'E 

548° c 

24 

30 


N 72'' E 

N63*E 

47 

6s 


N 44 '*E 

N 38“ E 

54 

71 


N 20* E 

N »3" E 

85 

46 


S 43 ‘W 

S 43 '‘W 

32 

28 


During the period November to January winds are from north-easterly directions and 
are fairly steady. On the mean of the period the winds are from N, 45° E. and the direction 
of the mean air movement is from N. 41 “E. and hence almost identical with the mean wind 
direction. An important feature of the air movement at Rangoon during this period is the 
decrease of the strength of the easterly element as compared with the northerly element. 
This is mainly, if not entirely, due to the change of pressure conditions in the Bay, the 
belt of low pressure being gradually transferred southwards during the period from the 
centre of the Bay to the Equatorial belt. The change is exhibited by all stations on the 
east of the Bay, for example:— 


1 

STAnOH 

Mean vtihh DiimcTiciir. 

Nixrcniler, 

DKEmber. 

Jsnuaw. 

Moulmein 

N S 5 ® E 

N 26® E 

N igP E 

Bssscm 

N 56® E 

Nsi'E 

N 3®W 

Diamond Island 

N6o* E 

N 54" E 

N i"W 

Cocos Island 

N 69®E 

NsfE 

N If E 

Port Blair 

N 81® E 

N 57 ®E 

N 39' E 


The northerly shift at Rangoon, it will be seen, agrees closely in amount with the 
shift at all these stations, and is certainly due to the general change of pressure condi- 
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tions 6 vGt the Bay area during the ppriod, acdoiripanyitig" thff coiitin'u^d retrdSt 6^ the 
south'West monsoon currents, 

• It may also be noted that the winds of December agree approximately in mean 
direction with the mean wind direction of the Whole period and that they aremok steady. 
Hence it may be selected as most adequately representing the air movement of the 
period at Rangoon. 

Winds shift to south-west on the mean of the month iti February, but the IflovetnOilt 
is very unsteady during the month due to the frequent changes between northerly and 
southerly directions. The mean direction of the winds in February is S. 43® W. In which 
the westerly element is considerably stronger, and the southerly element relatively weaker 
than in the following three months. 

Hot leather {March to The following gives data for this period . 





Mean dirretioD 
cesultnnt ur 
HiovomentT 

STHADINESS PmcEOrAGE. 


Mohrti, 

Meaa y’md 
dirtcboD. 

WiqJ direitl^. 

AirMfiVdnrtllt. 

Mnrch 

' < ^ i « . 

S 3 a»W 

S iOP w 

62 

67 

April , 

* • 4 >. It* 

S 3?“ w 

831“ W 

62 

6S> ‘ ' 

May 1 , 

»»• t 9 t * 

S 26' W 

S 23' W 

sfi > 

Cj 


There is very little change in the mean wind direction during this- period. On the 
average of the period it is from S. 32® W. and the mean resultant air movement' frum 

S. 28® W. Winds are also Very steady during this period, and ale slightly less variable in 
March and April than in May. 

The following gives data of the Steadiness at the three hours of the ordinary obsei- 
vations ^ 



Peeceniasr iiKRsuaE orwiED nrADiRBss, 

Houk, 

Mucli, 

April 

May 



w 

63 

70 

s-t , 

JO * « 

5 “ 

St 

50 


S 8 

70 

67 

t 





Tt is very noteworthy that the winds are sO much 
they are at either 8 a- !)!. or 4 p. m. 


more variable at to A. M. than 
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' Rainy pr met seasm {June ip October ), — The fpllowing gives mean data for each 
month ,of the period :-r 


\ 

Month* 

Mean nigS 
direction. 

Mean direction 
resnltanl att 
movenent. 

Fsecemtacc SmoiNEu 

Wind Direction 

Air Mornnent. 


S 2fip w 

S 23® W 

66 

75 

]“!?•» 

S 38“ w 

S 34 “W 

70 

76 


S 44 ®W 

S4i®W 

63 

71 


S 2?® w 

S 24® W 

47 

ss 


S 28“ E 

S48" E 

24 

30 


Winds are idurin^ tbe period June to September from south-westerly directions and 
are yery steady during the first three months. The westerly element increases to some 
extent in felative importance during that period. In September the commencement of 
the retreat and decreasing strength and vigour of the south-west monsoon circulation are 
exhibited at Rangoon by (i) decreasing steadiness of the winds and (2) decrease of the 
westerly element of l^he mean direction (and equivalent to an easterly^ shift of the wind). 
Similar changes on a larger scale occur in the month of October, with the result that the 
mean wind direction of that month i^ S. 28'’ E and the percentage measure of the mean 
steadiness is barely a third of that of Junoj July and August. 

The following gives data of the steadiness of the air movement at 8 A, M., lo A, M, 
and 4. P. M. of each month of the period 


^ HoaR/)F SAV. 

MeAH FekCEHTAOE IIIASORE OF STEADINESS OF WIND 

DIREcnON, 

m 

B 


September. 

Odobpr. 

i 

8 A. Mf « 1 • • « ■ * • 

67 

74 

61 

48 

22 

lOlMi • ■ • • » « * 

65 

64 

65 

49 

40 

4riH> 1 4 1 * • • * • 

75 

79 

64 

57 

41 


Zfie jiflflj'.—The mean direction of the winds for the year is S. 25’ W. and of the 
resultant air movement S. 2 1 ® Wi 1 1 is the resultant pf an ajr movement frpm north-east 
during the cold weather and from south-jvcst during the remainder of the year. The 
average total amount of wind perapnujn whiph passes over Rangoon as indicated by the 
.College anemograph is 38,41$ miles. The resultant air movement is only 12,005 miles 
or 31 pdr cent, of the total movement. The southerly component of this movement 
is ii, 2T6 miles and the westerly component 4,281 miles. 

The annua) variation of the direction and intensity of the air movement is shown by 
Fig. I r Plate IV, the vectors of which from the origin 0 represent the mean direction and 
resultant air movement per day for each moptb of the year. 
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Variaim of ilie velocity (f the airmovemnt following, table 

gives data of the mean or average daily movement for each month of the year, and the 
components of the resultant movement in the north and east directions 



Monlli. 

Mean daily 
alf movement* 

MEAN CuMFONENT, 

In north 
direcrion. 

Id east 
directiea. 


November . . . . 

9S‘9 

+2B'S6 

+SS**8 

Sbasdk, Cool . . • 

December . , . . 

ll3’t 

46y40 

■fSO‘3* 


January . . . . 

93G 

T3973 

+16-98 

TRABSmONdL NONTB . 

r 

February . . « . 

91? 

-19'os 

-17-61 

/ 

March .... 

n3'o 

' -68’4S 

-32*16 

Hot I 4 1 • ■ • * ‘ 

April ..... 

i 3 r 9 

- 75 * 7 * 

-44*64 

a 

• 4 

109 a 

-6r85 

— 26'ia 


June ..... 

iar8 

“8353 

-:36'*3 


July . 

I2V9 

-79-02 

-Sa-QS 

Wet . . . * 





f 

August .... 

105-2 

-SS'83 

-48*75 


September .... 

86 ‘0 

-43*17 

i-ig-oS 

Tbansitiokai Moktk . . . 

October .... 

m 

-1472 

+17-07 


The hourly movement for the whole year is 4*5 miles, almost identical with that of 
Calcutta (4'4 miles per hour) and slightly less than that of Chittagong (4*9 miles). 

The annual variation is remarkable in one respect that there are three well defined 
maxima and minima in the course of the year. There is a maximum in each season, viz., ' 
for the months of December, April and July. The corresponding minimum epochs are the 
final months of each season, vis,^ February, May and October, The minima at the epochs , 
separating the period of north-east from that of south-west w’inds are much more pronoun- 
ced than the minimum jn May, the middle of the period of south-west winds. 

The following are the only stations in Burma which agree with Rangoon in having 
three maxima and minima 


STAIIO}!. 

Month of maaliiia, 

Month olBilnimn, 

Moultncin 

Diiimond Island . . . . , 

April, July, Dec. 

March, July, Nov. 

Fcb„ May, Oct. 
Jan,, May, Oct, 


... W UV»^>.W4W lil COaSt dlSulCtS Of 

Lower Burma. It does not extend to Thayetmyo, Toungoo or Akyab to the north nor 
to Port Blair, Tavoy or Mergui to the south, nor is it exhibited at any station in India 
In the interior of Burma the annual variation presents only two maxima and minima 
as at many stations in Tropical India, and at the lower Tenasserim stations only' one ‘s' 
the case over nearly the whole of Northern and Central India. ' 

The air moiement is absolutely greatest in April, as is also the case at Saugor Island 
It decreases slightly in May and increases again, to a secondary maximum in H * 
in this respect also agreeing with Saugor Island and Caldutta, and thp 
siaioos in Loner Beng.! and Bunna. ““'“y “ 


1 
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The following table gives the percentage number of calms at Rangoon derived from 
the examination of the autographic traces of the Beckley’s anemograph 


Mokth, 

PERceHTAccor calms to total iiavEU 
VINO obsekvatioks at 

Rcnsiion, 

ChiUaEon^. 

Calcutta, 

January . 


4 

1 


4 



21 'S 

25-1 

February ■ 


« 


. 

4 

* 4 


I 9‘2 

152 

March . 




t 


• • 

S -6 

U'O 

yS 

April • 

• 

• 


• , 

• 

* 

4-3 

4‘7 

2‘S 

May. < 

f 

■ 


« 


« « 

n 

4‘t 

3‘0 

June ■ 



• 

• 


t 

* t 

6-9 

i‘9 

3‘6 

July . . 

t 

« 


4 



66 

2‘S 

4‘2 

August • 

• 


* 

4 

• 


9’9 

S'S 

S‘7 

September 




• 


4 * 

lyi 

, I 2'0 

9‘9 

October , 

■ 

4 


. 

4 

* * 

i6-2 

syo 

20'9 

Ncn’embcr 

• 

• 

• 

» 


■ * 

14-1 

*7‘3 

20-3 

December 

« 

■ 

« 

* 

t 

4 • 

KTQ 

C/1 

24‘9 


Calms are less frequent in the dry season and more frequent in the season of 
southerly winds at Rangoon than at Chittagong and Calcutta. They are most frequent 
in October (i6'2) and least in April (4‘3). 

The following gives the diurnal distribution of calms in the three months most 
typical of the three seasons, ms.t December, April and July, and also of the three months of 
transition from each season to the next, vis., February, May, and October : — 
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Diurnal variatfon of t he air movement at Rangoon. 

The data for this are given in Table 5, Appendix A. Curves representing the chief 
features of the variation on the mean of the year will be found in Figs. 5 and 6 , Plate IV, 
and for each month of the year in Plates VI to X. ■’ 

The figures in the Plates VI to X represent the variation of the wind during 
the d,iy with respect both to intensity and direction. The movement is referred 
to origin 0 , and axes at right angles representing the north ^nd east directions. The 
radius vector drawn to the point A represents the mean direction and velocity of the air 
movement for the month, and the radius vector drawn from the point 0 tp pny one of 
the positions defined by the numbers 0, i, 23, indicate the mean direction and 
velocity for the month at the hour of the day given by the nupiber. The vector differ- 
ence between the mean vector and the vector for any hour fthat is, the line joining 
A to the point marked by the hour number) may evidently bg regarded as representing 
the variation of air movement due to the varying conditions throughout the day, which’ 
when added to the movement due to the mean conditions give the mean movement 
at that hour OA. 

A reference to the curves will show that Ujey belong to three types, ms.!— 

(j) cold weather type, 

(12) hot weather type, and i 

(s) rainy or wet season type. 

The cu^•es for December, April, and July are fully representative of the three types. 
(!) CoBwathcr, The representative curves for the 

months of November to January will be found in Fig. 4, Plate JX, Plate X and 
Fig, j, Plate yj, The curves for October and Februarj' differ PPjJsiderabJy from the thr^ 
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typ^s, but examfflatiort slldvfs that they are transitional foriiiS from one type to the next 
n order of seasdfl. 

The fig'ures for the CoU miber months are elongated natron* curi'e#, the longer 
axis of nhich in each case difiers very slightly in direction from that of the corresponding 
mean air movenletit of the month. 

The folloivjng gives a Comparison of these directions 


SfONTfl. 

MeXk DnticrioH. 

Air novemenri 

r 

Axis diet sal cuEvc- 

November 

December ... 

January , . . . 

0 

N 63 E 

N 38E 

N 23 E 

.. 

0 

NseE 

N 40 E 

N 3 SE 


The axes are slightly inclined to the mean wind direction. The axis of the diurnal 
curve is less easterly in November, but slightly more easterly in December and January. 
The axes shift slightly with the season and in the Same sense and by similar amounts 
aa the mean wind direction. 

The shape of the curves and lie of the axes for the three months indicate that the 
-chief variation is one of intensity in the direction of the mean air direction, and hence 
that the diuriial variations of meteorological conditions afternately Intensify and diminish 
the air movement in that direction, (arid that the diurrial actions are due chiefly 
to vatiatio'ns of pressure and temperature, the gradients for which approximately 
Coincide in direction with the mean gradients. The diurnat action increases the 
movement above the mean of the day from about y a.M. to 2-50 p'.M,, and produces the 
greatest effect from to a.m. to'ri A.M,, when the actual air movement in its diurnal 
'Variation is greatest. During the remainder of the day, r,c., from 2-36' p.M. to 7 a.m., the 
diurnal actions reduce the velocity below its mean daily amount. This effect is greatest 
from 6 P.M. to iCfip.M., when' the movement is nearly constant in amount but changes 
slightly in direction. Hence the air movement is a minimum during this period of the 
'day. It iS' least absolutely at 7 PiitU in November and $ P.H. in December and January. 
The vectors representing the movement dUe fO the diutnal variation ate much longer for 
theperiod6A.M.toa*30P.M,jWhesthey are approximately 'in the same direction as the 
mean wind ditectiofl, than they are for the temainiughours ofthe day when they are 
opposite. In other words, the diurnal effect in the direction of the mean winds is 
much greaterthan that in the opposite direction, - 

' In addition to this variation in the north-«ast add sOUth-West directions, there is a 
Slight transverse change of movement. This is ^rorti south*eaSt during the period 
io a.M. to about 6 f.M.,‘and from north-west during the remainder of the day. 

The combination of these variations sdong and transverse to the axes gives curves 
which are described iil the direct sense, U., clockwise or with tile sutl. 

' The diutnal variation' of the velocity Or amount of the air movement during this 
period, November t‘o Januat}*', is well marked and characteristic. 




24 


DISCUSSION OF THE ANEMOGRAPHlC OBSERVATIONS 


It is leeWest from 7 P.M. to lo P.M., and increases slowly during the night from the 
minimum epoch to 6 A.M. (about sunrise) and rapidly during the next three hours. It is 
greaiest at 10 A.M. and varies very slightly during the next hour, and then decreases 
more or less rapidly from 1 1 A.M. until about 6 p.m., and thence slowly to the minimum 
at about 9 P.M. The variation has hence a single maximum and minimum, the epochs ot 
which di€er by several hours from the corresponding epochs of the temperature variation. 

The following gives a summary of the more important features ol the amount of the 
air movement for each month 



November 

Dwcnibcr 



In the following is given a summary of the chief features of the diurnal variation 
of the air movement and also of the accompanying changes of pressure, temperature and 
aqueous vapour at Rangoon during the period 

(i) From 6 A.M, to 10 A.M.—Rapid increase of the northerly and easterly compo- 
noils of movonenl, and hence ol (he resultant or total velocitji in the 
direclioo of fc moan movement, irith the resell that the velocity is 
absolutely greatest at the end of this pertod, lie., bm 9 to to A.M. Duriog 
this period pressure ioereases at Rangoon, but the mean pressure gradients 
decrease shghlty over Central and Lem Burma oirlng to smaller rise of 
presure in the intener. Temperature increases rapidly, the masimum rale 
of mcreaseeeeanng between 8 «.M. and .0 a,m. As the temperature 
mei^ses somewhat mere rapidly in the interior than in the coast district, 

he tonperalord gradients bm north loseelh.(f.e., bm the eeel interior 
to the wsrmer coast and sea districts) diminish slowly. The ameiint of 
aqaeoes vapour preset in fc air inerearas aheet .0 per cent, ot the 
mean amount present m the air during this period 

period, the northerly and easteriycom. 

ponents of the air movement decrease rapidly with thp rmenif ti. * ^ u * 

S -30 F.M. the ntovement diJers little in 

ft^ean efthe &y (th, direction being slightly mera 

m^). Temperatera increases daring this p^iod more or less rapidiv m 

to the maximum at about 3 p.m. As it increases more ranffllty ; 

than in the coast districUpthe fempcrariS^^^^^^^ 

peried and are pmbhiy J s , 'T ' 

aqueous vapour present in the air decreases durin/ti,-' ’ ° 

.atahools.3nP.M. The decrease is small i 21 
«d.rale in amemit in ]„„ary (ahnnt ..J pm 
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(3) From 2 p.M. to 6 p.m.— Continued decrease of the northerly and easterly compo- 

, nents of the air movement which are during this period and during the 

night up to 6 A,m. helow their mean value forthe whole day. {This is hence 
eqmvalent to the superimposition of southerly and westerly movements 
upon the mean movement. This action attains Its maximum at about 6 p.m. 
During this period temperature is decreasing rapidly, the rate of decrease 
being greatest from $ p.m. to 6 p.m. Also as the rate of decrease is greater 
in the interior than the coast districts the temperature gradients (from north 
to south) commence to increase. The amount of aqueous vapour present 
in the air, as measured by its pressure, increases during this period by 
I nearly the same amount as it decreased from 10 A.M. to 2 P.M. 

(4) From 6 p.M. to 10 p.m. — Slight increase of the northerly component and 

decrease of the easterly component, so that the mean movement for the 
' period is slightly less easterly during the preceding period and increases 

slightly in amount. The changes both of velocity and direction are very 
small during the period and suggest that the gradients and actions are 
practically unchanged. Temperature decreases slowly and the gradients 
increase slightly during the period. iPressure increases up to the secondary 
maximum of the day, 

(5) From 10 p.m. to 3-30 A.M, or 4 A.M.— Slow but steady increase of the northerly 

and easterly components, so that at the end of the period the movement as at 
2*30 p.m. difiers very slightly from the mean. The velocity is practically 
the same, but the direction of the resultant movement is slightly less 
easterly. Temperature decreases slowly but steadily during the period, 
and the gradients increase. Pressure decreases moderately during the 
period to the morning minimum in its diurnal oscillation. 

' (6) From 3-30 A.M. to 6 A,M,--The northerly and easterly components (during 

this as in the prerious period negative in sign relative to their mean diurnal 
values) continue to Increase slowly in amount as during the preceding 
interval. During this period temperature continues to decrease until about 
6 A.M, when the minimum temperature of the day is usually registered. 
Pressure increases slightly during the period and the amount of aqueous 
vapour, on the other hand, dimimsbes very slightly. There is a marked 
increase of cloud during this period, following a period from 8 P.M. of nearly 
constant amount on the average of each month of the period, 

Thehot mother period, March to i/qy.— The transition from north-east to south-west 
winds is fully completed in the month of February and during the next three months the 
mean winds for every hour of the day are from some direction between soath'by*east and 
west. 

The curves representing the diurnal variation are ^ven in Fig. 3, Plate VI, and Figs, i 
and 2, Plate VII. They are elongated oval figures, but are not so narrow as, and are 
also larger than the cold weather curves, indicating that the variation is larger in actual 
amount than in the cold weather. The chief point of difference between the curves for 
the cold and hot weather months is that the axes of the curves make a considerable 
angle with the mean wind direction. 
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-DlSClJSSlON OF THE ANEMOGRAPHIC OlBSERVjiTIONS 

The lolloTving gives the ineen directions o{ the axes of the curves for the three ^months 
and a comparison ruth the mean wind direcdons 


MoitUu 

Mean 

iMian oI 
ans. 

Mm 

vinS 

Streclm 

Angle 

March # 


S 26' W 

♦9“ 

April 

Sss’E 

S 31" w 

56“ 

Maj 

S fW 
neatly clv£ S 

Sis'W 

rV 


The folWing remarks refer chiefip to the March and April curves, as the May 
variation is intermediate ietireen that of April and June. 

The mean mnd direction at 6 a.m. is approximately from jvest-south'west and the 
diurnal movement additionalto the mean of the day is from north, There is very little 
change in either of these features during the next lout hours; the turves for the two 
months exhibit a peculiar projection, differing considerably in form for the two months. 
The northerly dmrnal component decreases rather quickly from Jo A.M, to s P.M. 
when It is ml and changes sign and the westerly element of the air movement slowly 
diminishes, as the diurnal variation during this period has a feeble but increasing easterly 
component. At 2 P.w,, the resultant movement is very approximately equal to the mean 
of the day, hut is somewhat less westerly -in direction, being from S ja" W. 

From 2 PM to6P.M the- southerly component increases rapidly, and attains its 
greatest value at the latter hour. This hour is also the epoch of the greatest velocity 
irrespective of direction during the day. The easterly component increases from 2 P.M, 
to 4 p,M. and thence decreases slightly until 6 P.M, The mean wind direction at 4 P.M, is 
S, 10' E. in March and S. s* E, m April. 1 

The southerly component decreases rapidly from 6 pji, to midnight, and the westerly 
element increases. The change u’n thesouflierly component occurs most rapidly in the 
earlier hours of the period, whereas that ofdbe westerly coflpomtjs most rapid in the 
later hours. At iihe end of this period the southerly component is in/ and changes sign. 

From midnight to 6 a.m., the northerly component of the movement increases but 
the clianges occur more slowly than in the »preyiou 5 stage, .as is the genera! tutefor the 
night hours. 

The westerly component, on the other hand, decreases and is mVat the end of the 
period, The dmmal changes of the airjsovement may hence be considered as due to a 
movement from the north from about midnight fo a p.m, and from south during the 
remainder ofthe day, and to a movement from the cast from about 10 a.m to 6 or 7 -p.M 
and from west during the remainder of the day, superimposed on the mean movement due 
to the general conditions of the penod. This is-seen by a glance at the curves Figs, i 

and a, Plato Xf, showing the variation of the northerly and easterly components on the 

mean day of the month of April ; The diurrfal Alternating movement in the north-south 
direction is similar in general character and epoch ,to that of the preceding jcasoa but in 
the east-west direction differs by four, hours in epoch although agreeing in form of 
variation. The altcraatingdiumal movements are superiifiposed on mean movements from 
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opposite directions in the two periods. In both seasons the diurnal curves are described in 
the same sense. They, however, differ in this that the upper part of the cunes defined by 
an east and west line through the extremity of the radius vector representing the mean 
movement is the largest portion of the cold weather curves, whereas the lower half is the 
larger part of the hot weather curves. 

It may be noted that the period of least change of direction or velocity is from 6 to to 
P.'M. in the cold weather and from 6 to 10 A.M. in the hot weather. 

The variation of the easterly component during the day in the hot weather period is 
in part at least due to the presence of the low pressure area in Centra! Burma dunng the 
period, and to its intensification and displacement during the day. The changes due 
to the diurnal conditions are the same in character as m the cold weather and rainy 
season, but are, as might be anticipated, much larger m amount. 

The curve in Fig. 1 of Plate XI shows that the residual movement from north has 
two maxima, ^he epochs of which (5 A.M. and 9 a.m.) agree with the single maximum 
epoch of the rainy season (5 A.M.) and of the cold weather (9 a.m,). 

The following gives data of the diurnal variation of the velocity of the movement 

1 ' ■ 

- 


Month, 

VELOCITir, 

Peteentace of 
amplitude to 
mean, 1 

Cpocii. 

Mean. 

Maxintnnii 

Mintmnm, 

Amplitude or 
ctanpe 

Maximum 

Minimum, 

iMatch k . • 

471 

S46 

1 81 

Ws 

141 

6ru, 

7 a.» 

April . < 

562 

loop 

495 

714 

t' 2 ‘] 

6r it 

SAfU. 

May I . • 

45 S 

7 ' 4 o 

2-59 

481 

106 

SPM. 

6 a u, 


The mean velocity is not large in amount, even in this season. It is a maximum 
in'* April, when it is somewhat higher thbn in the month of July, representative of the south- 
west monsoon In this' respect the coast stations of Lower Burma agree with those of 
Bengal, 'showing that the latest air movements in these areas are due to local hot weather 
and not to general south-west monsOon conditions. , 

This feature, it mrfy be noted, is in no case exhibited on the west coast of India, and 
is hence peculiar to the weaher of the two branches of the monsoon circulation. 

The amplitude of the ifiumal variation of velocity is large. It is greatest absolutely 
in Apnl, but relatively to tbe mean inHarcb, 

The movement is feeblest about sunrise, and hence shortly after the minimum tem- 
perature of the day. It increases rapidly from about 7 a.m, to 9 a.m., more slowly until 
noon, and thence almost as rapidly as in the period from 7 to 9 A M. during the 
afternoon hours. The movement is absolutely greatest between 6 and 7 p.M. or about 
four hours after the maximum day temperature The retardation of the epoch of 
maximum velocity with respect to that of greatest day temperature is hence about four 
hours, practically tire same as the acceleration in the cold weather. , Tbe velocity 
decreases rapidly from 6 P.M. to lo F.M., and thence more slowly during the night hours 
until H A.M., wJien it" is a minimum. 
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DISCUSSIOM OF THE ANEMOGRAPftlC OBSERVATIONS 


Thefollomngisa summary of the chief features of the diutaal variation of tlie air 
movement of the hot weather period and of the accompanying changes of air pressure, 
temperature and aqueous vapour pressure:— 

From a A.M. to 6 A,m. At a A.M. the movement is practically equal to the 
mean but is more westerly than the mean (S. 60” W.). Thenortherly 
component of the diurnal rotation increases, and the westerly decreases, 
the latter is practically zero at 6 A.M. During this period temperature Is 
slowly decreasing to the minimum of the day. Pressure decreases 
slightly until 4 A.M. and then increases slightly. 

Stfd.— From 6 A.M. to lo A.M. Buringihis interval the changes of the air move* 
meat are very irregular. Thus in March the tracing point of the curve 
’ moves from 6 A M. to 7 A m. in the same direction as during the previous 
four hours, bat from; to 9A.M. it is in the opposite direction.' During 
this period the air pressure and temperature and also the aqueous vapour 
pressure increase. Temperature Increases most rapidly between 8 A.M4 
and 10 A.M. 

yrrf.— From 10 A.M. to 2 P.K. The northerly element of the diurnal rotation 
decreases during the period, and is zero at about 2 p.m., whilst the easterly 
elementincreases slowly from zero. At 2 P M. the movement differs little 
If- from the mean of the day in amount and is less westerly. Temperature 
increases rapidly until about 2 p.m., when it is a maximumat Rangoon and 
when the diflerence between the temperature of the interior and coast Is 
large and probably the mamum of the day, The air pressure and the 
amount of aqueous vapour present in the air decrease during the interval. 

The latter (aqueous vapour pressure) is a minimum at about a P.M., the 

hottest hour of the day. 

4</!.-2P.M to6 P.M. The southerly element of the diurnal rotation increases 
rapidly during this period, and is a maximum at 6 p.m. The westerly 
element increases until 4 P.M. and then diminishes slightly until 6 P M' 
Temperature commences to diminish m its diurnal variation at 2 p m and 
diminishes most rapidly from 4 P.M to 6 P.M. Pressure decreases during 
the first half of the interval and then increases. The pressure of aqueous 
vapour increases rather rapidly throughout the period. 

JfA .-6 P.M. to a A.M. The southerly element of the diurnal rotation decreases and 
vanishesal midnight, andisreplaced bya feeble northerly component. 
The westerly element increases rather rapidly until’ midnight when it is 
large m amount and then begins to decrease slowly During this 
interval temperature and the gradients, from south to north 

mio the interior dimmish. Pressure increases during the first t,!,i( 
interval and then decreases. ‘ ‘ 


The rmy msoa, yune to Oc/efe/',--The curves representing the diurnal . i* 

Tk nTOfe, (beta f™ north, ratmWeacb otter and wL to, hL!. 

That frtOetober,, atraaiiiioaaUora.,pBKM!atfeataresofthecoM weather a', 

PS of the rams type. weather as wel 
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The curves, like those for the cold weather, are elongated narrow figures the 
axes of which differ very slightly in direction from the corresponding mean wind 
directions. The following gives a comparison for the four months, June to September 


Momti, 

Mean ivind diKctlun# 

Man SiKctinn ol uo. 




June . , 







Auifust . 



September ....... 




Both directions change slightly from month to month, in the same sense and by nearly 
the same amounts. They are more westerly from June to August, but in September when 
the monsoon begins to weaken, the change is in the opposite direction (towards east). 

The directions of the axes are throughout less westerly than those of the wind direc- 
tions, the opposite of the deflection which obtains in the cold weather. 

An inspection of the curves at once indicates that the diurnal changes consist 
primarily and chiefly of an alternate weakening and strengthening of the movement in 
the mean wind direction. The movement is practically normal in amount at 9 a.m. and 
S P.M. and is less than the mean daring the night hours, and greater during the day hours. 
There is in addition a feeble easterly movement from 8 A.M. to 4 P.M., and a feeble 
westerly movement during the remainder of the day. 

There is little change in the early morning hours from about i A.M. to 6 A.M. Thence 
until 3 P.M. or 4 p.m. both the southerly and westerly components of the air movement 
increase (most rapidly from 8 A.M. to 10 a,m.). From 4 p.m. to 5 or 6 a.m. these com- 
ponents change in the opposite direction or Skrease (rapidly from 4 P.M. to lo P.M. and 
slowly from 10 P.M, to 4 A.M.) 

July is the month most representative of the period. In Figs. 3 and 4, Plate XI, are 
given curves representing the component movements of the diurnal rotation In the 
northerly and easterly directions. It will be noticed that these two curves are similar in 
form, having the same epochs, but the range of variation in the easterly direction is barely 
half that in the northerly direction. In Fig, 2 , Plate XIV, is given a curve showing the 
diurnal variation of the actual velocity, and it wll be seen that, as might he expected, it 
agrees in its epochs and other features closely with those of the components. This 
parallelism in the three curves is of course due to the fact that the diurnal rotation is due 
to actions and changes differing very slightly in direction throughout the whole day, from 
the mean wind direction. 


The following gives data of the diurnal variation of the velocity r 


Month. 

VucciTv. 

Epochs. | 

Man, 

Meiinram, 

Minmiua, 

Amplitude 

Ratio, 
ampllttide 
to mean. 

Manminn 

Minunani. 

June . , , 

ffoS 

8-48 

272 

578 


3 ? H. 

mm 

July . . . 

5*21 

S'SS 

‘ 3'04 

S‘S> 

mm 

3 P.K. 


August . . , . 



2*49 

480 

VIO 

2 P.». 

6a.h. 

September , , 

3 *s 8 

6-03 

i '93 

4*10 

i'i4 

4 F.K. 

6au 

October . . 

30J 

S-H 

rfi 4 

3 ‘SO 

I'i 3 

I 2 .H. ^ 

10 F,», 
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DISCUSSIOM OF the ANEMOGRAPHIC OBSERVATIONS 


The movement is slightly greater in July dian la June, and thence decreases steadily 
throughout the remaining months of the monsoon. The ratio of the amplitude of the 
velocity to the mean movement is neatly constant throughout the period, in thls'rhsjrect 
agreeing with the temperature range between coast and interior. It is smaller in amount 
than for the two preceding seasons, and the mean values are approximately in the ratio 
of the temperature range of the seasons between the interior and coast. 


The velocity is least at 6 A.M.j when temperature mits diurnal variation has its 
lowest value. It thence increases rapidly until a P.M. and slowly till 3 p,M., when it Is 
greatest, shortly after the maximum temperature of the day ih noted. 

The velocity diminishes rapidly during the afternoon hours until about iVp.M. and 
thence slightly and irregularly during the remainder of the night until 6 am. ^ 

The following ^ves a summary of the more important features of the diurnal 


variation of the sur movement at Rangoon during the period, and oj the accompanying 
and probably related elements of temperature, air pressure and agueous vapour pressure, 

First period, to pm. to 6 A lu The ait mo\ ement decreases slightly. The northerly 
and easterly component of the diurnal variations are small but increase slightly during the 
period to their maximum positive value at 6 ^ M. The velocity of the actual air move- 
ment is least at that hour. Temperature decreases and the temperature gradients also 

decrease. The air pressure decreases until about 4. A.M. and aftertvards, and aqueous 
vapour pressure also decreases slightly to 5 P,M.; cloud is also least during this period in 
its diurnal variation. ^ ^ 

Smnd pet iod, 6 AM. to ij.pu. The air movement increases regularly to the maxi- 
mum of the day about 3 P.M, owing to an equally regular increase of the southerly and 
westerly components. Pressure increases until 10 a.m. and thence decreases to the 
absolute mmiraura of the day at 4 p.m. Temperature increases slightly in the coast 
districts, but rather rapidly in the interior until about ? to 3 p.m. and hence the temper- 
ature and pressure gradients from the coast to the interipr increase during the period. 
The aqueous vapour pressure at|Rangoon increases until 10 A.M. and then falls' slowly to 
5 p.m. (apparently due to slight convective action). The amount of cloud on the other 
hand increases and is a maximum from 4 p.m, to 5 , 

TJwdpemdJmi 4 p.m. to 10 a.h. The air movement decreases rather, rapidly 
due to similar decrease in both the southerly and westerly components. Temperature 
decreases throughout the period, the fall being greatest from 4 P.m. to 5 p,M. Pressure 
increases continuously through the period but the pressure and temperature ?radients 

er, Jghllynhtocloadoxh.biisa mnlmuoos decrease throughoat the period las*" 
until the minimum of the day at about midnight. ^ * 


Variability of the air movement. 

The following table gives the mean air movement per day for each of four seasons of 
the y ear, and for the whole year, for each year of the period i8?o to loor A 'i j 
stated, fc to to, theyeets .886, ,88,. ,850 ate ,»<* qob.'satiSetoty 
tog red of rede, aed aader rep*s fre a part 0, eaehd tlesi years, nfe 
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by the data that the instrument was also slightly more sensitive, or that the frictional 
resistance was less in thfe earlier'yeats than afterwards — 


Mean diurnai. air koveuent. 




VlAR 

f 


r 

JuDaiy and 
Fcbniaiy 

. . 

t 

MaKh (0 Ma; 

June to Soptombor. 

Octoborto Deceiii' 
ba 

Year, 

1879 


* 


■ 

ISO 4 

■s, 

141*2 

1293 

109*2 

m 

i63o 


* 


a 

‘ loyfi 

127*7 

I2S*7 

119*7 

■■ 

tSSi 


* 



i'«39 

i4i‘S 

12^8 

ro7*i 

123 1 

1&82 




a 

89-7 

'1217 

I2G8 

roDi 

112*7 

1B83 


■ 


a 

’ toss 

1314 

136*2 

1128 

1240 

1SS4 


1 


a 

r * ■v 

ilos 

134*2 

1167 

970 

1151 

1ES3 


• 

a 

a 

832 

"994? 

ioS*7? 

S14 ' 

960 

tS86 


■ 


a 

83*3 

iiuS 

560 

984 

84‘9 

18S7 


■ 


t 

< Bfig 

’117S 

10997 

772 

907 

i838 


« 

\ 

• 

998 

MS 2 

136*5 

1063 

123*0 

1S89 


• 

1 

i 

% 

948 

I Jo 7 ' 

ioB*7 

769 

1039 ' 

i8go ^ 


1 

♦ 

1 

46-st 

‘*7l« 

'107*0 

829 

820 

1 

1S91 


• 

% 

» 

932 

Mi'o 

1 1 1*8 

915 

nog 

( 

1893 


a 


f 

891 

T091 

106*8 

96 B 

101 9 

1893 


• 


y 

93t 1 

110 2 

ri2 2 

nro 

10S2 < 

1S94 



• 

a 

938 

1154 

102 1 

963 

1026 ; 

189s 



a 

• 

944 


1084 

977 

1067 

102 I 

iBg6 


* 

a 

« 

1036 


127 2 ' 

100 s 

535 

965 

1897 


• 

a 

a 

678 


100*6 ] 

tool 

913 

927 




f 

« 

101 2 


2048 ' 

714 

542 

804 

* V 

1899 



* 

A 

68 4 


II9I I 

101*4 

918 

979 

igdo 


ff 

A 

a 

e?’7 


1M4 

1093 

go 3 

101*4 

igui 


■ 

1 

a 

1016 


117 S 

1127 

77 iP 

1032 

Mean 


a 


* 

^6 


JI92 

1091 

925 

J043 




The data suggested that the years 1881, 1883, 1888, 1893, and 1901 were years of 
maximum veloeity, and 1886, 1890, and i8g8 years of minimum velocity m thetUfCnty- 
three year period. It is very dbubtful whether the data can be accepted as establishing 
this conclusion; • ' f ' 

The folloWitig gives the average number of days per month on which winds exceeding 
200 miles in 24 hours were re^stcred, on the mean of the twenty-three year penod, 
1879—1901, and corresponding data for the Chittagong ^nd Calcutta observatories — ' 







DISCUSSION OF THE ANEMOGHAPHIC OBSERVATIONS 


Month. 

ME»^ KUMUCR of OATB in WinCH tOTAl AIR 
UOmiEHTEXCEinS zoo illLES dURINO DAT. 

KAAgoon. 

CIuttA{;on£. 

Calcutta, 

Januaiy • 

* 

4 • 




tfS 

0 

0 

February 

* 

1 * 




0 

0 

0*2 

March < 

• 

* * 


« 

4 

0 

27 

H 

April . 

t 

• • 

« 


* 

OS 

76 

99 

May . 

« 

■ 4 

t 


4 

07 

« 

108 

June • 

* 

t * 

• 



16 

s» 

46 

July . 

< 

f ■ 

• 



iB 

68 

34 

August . 

• 

4 • 

1 



0-6 

36 

20 

September 

4 

« • 



» 

02 

06 , 

12 

October . 

■ 

t 




ori 

03 

0*2 

November 

4 

1 4 



• 

04 

01 

01 

December 

t 

• « 

• 

• 

■ 

11 

0 

01 




Ym 

■ 

79 

3V1 

349 


The data indicate that strong winds {as defined by a total movement exceeding 
ano miles pei diem) are about ioui times as Sequent at Chittagong and Calcutta as at 
Rangoon. The absence of strong winds appears to be a cKaracteristic feature of Lowei 
Burma as represented by Rangoon. 

The following table gives the maximum amount recorded in one hour and in 24 hours 
for each month of the year during the period, and also the mean or average of the greatest 
movement in each month of each year for the twenty-four year period 


Motrrii 

Maxtmum move* 
meat reatsten^ 
in Z 4 hauls 

Mazinuoi 

aiDDunt 

[(gisteced 

III ott hour. 

Mean Lbsolutti 
maamntn 
movement ol 

3^ years. 

Januarj , 

4 

1 

4 

t 



254 

19 

145 

February 

• 


• 

■ 



172 

16 

it‘4 

March . 

4 

4 

fl 


4 


198 

18 

>34 

April , 

■ 


4 

t 



837 

24 

167 

May , 

■ 


• 

• 

« 


327 

19 

i 6'3 

June 

4 

1 

■ 

* 



307 

3 * 

173 

Jul« . 

1 






286 

20 

1619 

August . 

■ 

f 

4 




23 S 

19 

15*5 

September 

t 


• 

• 



sEo 

21 

>45 

October , 



« 

* 



230 

IS 

•11*7 

November 

t 

4 

4 

• 

• 


246 

>9 

>37 

Dceombor 

f 

« 


4 

4 

■ 

233 

>7 

I 4'3 
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The data indicate that the strongest winds at Rangoon are experienced in the month 
of June. A companson of the data with the corresponding data in the later memoirs will 
show that strong winds are less frequent and less severe at Rangoon than at Chittagong 
and Calcutta. In fact a noteworthy feature of the air movement at Rangoon is the 
comparative absence of storm winds. 

The following table gives data showing the distribution of the dally air movement 
according to strength during each month of the year 


' Month, 

Nuubee or DATS iH ffmcK the air voveueht was 

Under 

jomde:. 

Betncen 50 
and 

100 miles. 

Between too 
and 

< tjo miles. 

Between 150 
and 

200 miles. 

Between 200 
and 

25a miles. 

Over 250 miles. 

January . 


• 

• 

• 

+‘3 

i6-s 

6‘2 


dS 

0 

February ■ 


« 

• 

* 

s‘3 

I5‘S 

97 

o-S 

0 

0 

March 


1 


• 

I'S 

1 

8-3 

i6‘7 

2‘9 

0 

0 

April . 


« 


4 

V 2 

3‘S 

i4‘S 

9‘2 

0-6 

0 

May 


• 


• 

19 

127 

io‘3 


0*6 

o'l 

June 




4 

r 6 

97 

10*2 


i'3 

0'3 

July . , 




1 

2-6 

to'6 

10‘S 


i‘6 

0‘2 

August , 

e 

4 


1 

4*2 

I2‘0 

97 


0‘6 

0 

September 

a 

■ 


4 

57 

>57 

67 



0 

October , 

• 

« 


1 

7'9 

17-9 

4‘0 


O'l 

0 

November 


• 


* 

4'4 

*3-5 

8’3 

2‘9 

o’4 

0 

December . 

• 

• 

* 

• 

3’4 

10‘S 

io‘S 

4’4 

ri 

0 


The data indicate that the air movement is on the average less than loo miles per 
diem on more than 15 days of the month in January, February, August, September, 
October, and November, It ranges between 100 and 150 miles on 17 days in March, and 
exceeds 150 miles on 10 days in April and 7 days in June and July. 


Meteorological winds. 

A comparison of the wind data with the data of the India daily weather reports shows 
that during the cold weather period or dry season, from November to February, strong 
winds at Rangoon are rarely, if ever, due to cyclonic storms. They invariably accompany 
stronger gradients for northerly winds than usual, and hence usually follow the establish- 
ment of high pressure conditions in Northern India after the passage of cold weather 
storms. 

F 
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DISCUSSION OF THE ANEXIOGRAPHiC OBSEKvaTIOI^S 


The following gives the chief facts relating to the ’winds 'exceeding ioo miles in 24 
hours during the period 1879 to 1901 ‘ 


Year, 

Month and daj. 

Amount in da) 

Maximum in 
DUO hour. 

Epoch of taaximum< 

>. . . . ^ 

>*79 

November ist . • . • 

238 

16 

10 to U A.^t 

1832 

„ 17th t • < 

213 

12 

8to 9 „ 


,, t2th * . • 

248 

ifi 

8t0 9 „ 

lEfisj 






„ 13th . . « 

537 

19 

iota 11 „ ^ 

1886 

„ iptb 

209 

14 

I to 2 PiM, 

i8ps 

fj ■ 

2t8 

>3 

It to noon. 

1837 

)| IQlh 4 * i 

236 

• >7 

7 to 9 AM 

e f 

December 28th • . , • 

209 

>5 

9 to 10 „ 

1879 





(. 

)| 29^^ • ■ • 

20S 

18 

9 ioio n 

i88r( 

» S>I' • • " 

205 

>7 

8to 9 „ 

c 

„ 26tll f 

2 S 3 

>7 

U to noon 

>883! 

sSth ■ • « 

214 

>3 

9 to 10 A M. 


» 291H 4 t 1 

226 

>5 

3 to 4 „ 

1884 

n 4 ^h » * 4 

S04 

>3 

>tO 2 „ 

f 

II I ith * « a 

«34 

t6 

ilP,M to midnight. 

1885 ■ 

II jsth 4 f * 

SSI 

>5 

Midnight to I A.Mi 

k 

15^ * * * 

212 

>3 

9 to lOA.M, 


II nth « 1 1. 

201 

iG 

8to 9 „ 

tSSS- 

„ igth 

230 

. *7 

9 to Id f.m. 

1 

2>St « 

2o6 

IS 

3 to 4 AM 

1 

„ 26th , . . 

sot 

>4 

6to 7 „ 


n 2 IEt 

247 

ifi 

II to noon 


ii S2nd * * t 

202 

1 

14 

2 to 3 A,lil, 

iS 93 ' 

11 28th . , , 

*38 

13 

3to 4 „ 


» ^th « t ■ 

203 

14 

9t0!0 „ 


n 30 tli 

236 

16 

9to>o „ 

1834] 

1. 30 > 1 ' 

219 

>4 

2 to 3 » 

i 

H 31st , . 

»43 

>4 

(to 1 » 

( 

I. astJi 

204 

>4 

9 to to „ 

tSpsj 

t» afitli 

246 

16 

9 to 10 ,I 

( 

i* a 7 th , , . 

203 

>3 

9 to to „ 

1695 

» iS'Ii . . 

220 

>5 

lOjtOll „ 

»S 99 

Jsnu 7 r> 4lh. . ^ 

2)1 

>4 ’ 

6to 7 „ 

l£Sa 

i> sSlh • • , , 

216 

«S 

lOtOtJ „ 
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1 

Ygar. 


l^anthotd day. 



Aaasiut la day. 

Maalnunt in 
one liour. 

£t«cb olEiuimtiBt, 

)S8[ 

January land . . 

t 


239 

16 

9 to 10 A ». 

1383 1 

If 

loth . , 


« 

20t 

11 

4*0 5 11 

II 

26th t I 


« 

20s 

IS 

Midnight to i A.w. 

1834 

» 

i6th . 


1 

232 

«5 

8 to 9 AM. 

■f 


8lh . , 


» 

229 

13 

8ts 9 „ 

issel 







8 to 9 „ 

i 

II 

9lh . 


1 

2 S 4 

16 

CO 

If 

14th . 

* 

« 

203 

12 

9 to 10 „ 

r 

IJ 

sft . 


• 

214 


8to 9 „ 

CO 






t 

II 

dth . ■ 



221 

IS 

9 to 10 1, 

r 


itth . , 

t 

« 

209 

18 

10 to II „ 

1898 j 






16 


l> 

i2th . • 


• 

220 

1 1 A M. to noon. 

1901 1 

11 

t3th . 


» 

343 

17 

8 to 9 A.M. 

H 

I 4 t 1 i . • 


• 

207 

12 

Midnight to I A.M. 


The followbg is a summary : — 


Month inibrvau 

Number of 
day> on which 
wind anioiint 
exceeded 

200 mile;, 

Mean daily 
dmount derni)' 
these pniods, 

Mean 
maximdin 
hourly anmuot. 

Ahsolato 
maumom 
houriy amount. 

November . 

7 

229 

IS '3 

19 

December , . . . .i . , , 

as 

219 

14*3 

18 

January . . > , • m . , . 

IS 

220 

i4'8 

18 

February 





1 ’ 

Total or mean , 

1 

B 

mm 

H9 

B 


/ 


The maximuni amount of^ wind in one hour was recorded between 9 and 10 A.M. on. 
13 days, between 8 and 9 A.M. on 10 days, and between 10 and 1 l a,m, on 5 days, On 
only two days was the maximum recorded: in the afternoon or evening., 

A comparison noth the mean curves showing the daily variation of the air movement 
indicates that it was on the 47 days of these strong winds the same in general character 
as the normal. The curves in Plates XII^ aadXlII,, it may he. noted, show that the 
maximum inlihese months is normally at to AJ>i, and the minimum from 8 to 10 p.m. 

F 2 


























DiSCOSStON OF THE ANEMOGRAPHIC OBSERVATIONS 
The following gives average amounts of hourly air movement for three periods of 



The data show that in eadi of these periods, the maximum air movement occurred 
between 9 and 10 a.m. The minimum vras more variable and there was a tendency to a 
secondary miramum between 4 and 5 P,M* It is interesting to note that in the cases of these 
strong winds the day maximum is somewhat earliw and that there is a minimum in the 
afternoon about 4 p.M. There is also a tendency to a secondary maximum, late in the 
evening from 9 to midnight, and this may be exaggerated so that in some cases it is the 
absolute maximum of the day, 

The /«/wca</iff."Rangoonwasnotvisited by any cyclonic storm in this season 
during the period. Two storms advanced from the Bay to the Arakan coast but broke 
up on the Atakan hills. 

Strong winds are of occasional occurrence, due to more vigorous indraught than usual 
from the Andaman sea to the heated interior of Central Burma. These winds agree in ih^r 
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general characteristics, more especially in thdr diurnal variation of strength, with the 
normal winds of the period as exhibited by the curves in Plate XII. 

The following g^ves comparative data for the periods of the hot weather months 
of 1 879'] got, when winds exceeding 200 miles in 24 hours were registered. The list is 
not complete due to imperfect records of the instrument caused by the stoppage of 
the clock and other causes 1 — 


Year. 



Date. 



Ansnnt of niad 
ca iate. 

Itfaxilaom tunoust 
inosokour. 

Pedod of DtiiQum. 

April 

snd . 


9 • 

• 


207 

«4 

1 

4t0 5F.Mo 

1879. j 

ifith t 


* • 

• 


234 

20 

6 to 7 A.11. 

iBBo • 

5th , 


■ • 

• 


219 

17 

loto II „ 


8th . 

• 

• « 

• 


201 

19 

5 to 6 r.M. ‘ 


gth . 

« 

• ■ 

• 


214 

30 

4 to S n 

1881 . ' 

24th . 


• ■ 

■ 



15 

4to6 „ 

- ? 

iSth . 

• 

0 « 

4 


ill 

*3 

6to7 „ 

1888 . j 

17th . 

• 

1 * 

4 


201 

12 

9 to 10 AM. 

1889 . 

26th . 

t 

« • 

4 


204 

16 

5 to 6 r.M. 

i8g6 , 1 

I 2 th . 

• 

« • 

I 


204 

IS 

Sto8 „ 

17th . 


4 • 



237 

13 

6 to 8 n 

igct 

18th. 

« 

t « 

« 


202 

12 

7 to 8 A u, 

May. 
1B7B . 

igth 

4 

* ■ 

« 


278 

20 

7 to 8 r.u, 

f 

4th 

• 

1 • 



213 

12 

6107 „ 

1879 

5th 

• 

1 • 

4 


20S 

n 

7toB „ 

18S1 • 

23rd 

■ 

« • 

t 


210 

17 

2t03 ,) 

1882 • 

23rd 


• • 

• 


234 

16 

4 toS » 

1883 . 

4th 

r 

1 « 

9 


201 

16 

2 tod „ 

18S4 1 

rdth 

• 

t * 

« 


ago 

17 

3104 .. 

17th 

4 

« • 

• 


236 

19 

5 to d A.M, 

1S85 . 

iSth 

* 

• « 

• 


327 

34 

4105 >1 

tSgo . 

7th 

« 

» t 

1 


345 

15 

4 to 5 r.u. 

iBgt . 

14th 

f 

9 • 

■ 


205 

IS 

Sto 7 „ 

1S93 . 

igth 

• 

• 1 

1 


334 

18 

iW2 „ 

1897 . 

14th 

• 

• • 

• 


220 

IS 

I to 2 „ 

tSgB . 

7th 


t • 

• 


207 

IS 

2 tl >3 II 

1899 *1 

1st 

* 

9 9 

• 


222 

14 

ti 2.M. to midnight. 

2nd 

• 

9 9 

• 

4 

258 

IS 

Midnight to I A.M. 
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The following gives a suminaf y of the data— 


Hour. 

NtimlwT of iJajo 
ovcrioonn!*s. 

AvTtajo iia'i)niii»o> 
in 34 fiouts. 

Avmitc toowunt 
ID cootionr 

Alisoluto naxiiiiunt 
JO one hour 

MiTfcb' « i ■ * • * ^ 

D 

0 

D 

D 

April » * • 4 ff ■ * 

13 

213 

i5‘8 

SO 


>6 

•*37 

t6'9 

,34 


The strong winds of the i6th and i^tli of May 1884 were due to cyclonic storms, but 
on the remaining 26 days they were simply intensified hot weather winds. The following ^ 
table gives average hourly movement for- four of these periods, vis., the 8th andgth April' 
j88i, 17th April 1896, the 4th and. 5th May 1879, and the 19th May 1878, all fairly' 
representative of these strong winds — 


UOUS IlITCEVAt. 

iSSl, 

Apnl 

Bth and fthi 

1S961 

April 

I7kh. 

1879 , 

Mny 
und Sill 

1878, 

May 

Moan cniiiff 
oqual value 
to each peood 

Noimal mean 
of Motcli and 
April 

0 

■ 


1 

« 

■ 

4 

■ 

U 

B 


68 

1 

4‘2 

1 

■ 

« 

4 

» 

t 

1 

7 S 

7 

100 

6 

76 

39 

2 

• 


■ 

• 

4 

• 

6S 

9 

80 

7 

76 

37 

3 

■ 



« 

f 

* 

SO 

8 

73 

5 

64 

1 3 S 

4 


• 


t 

• 

• 

50 

S 

70 

ID 

7*5 

3'3 

5 

« 



• 

« 

« 

6S 

6 

75 

7 

68 

3 'o 

6 

4 



• 

b 

* 

< 60 

9 

SS 

II 

79 

sSi 1 

7 

i 

* 


■ 

4 

i 

40 

7 

SS 

8 

/■ 


8 

f 

« 


• 

■ 

« 

Co 

1 

8 

80 

9 

7 ^ 

38 

9 


■ 



t 

9 

Co 

10 

9 'S 

ID 

89 

45 . 

ID 

i 



1 

■ 

» 

' 65 

II 

103 

15 

109 

4*2 

n 

« 

• 

« 

• 

■ 

• 

8s 

13 

9 'S 

IS 

109 

50 

IS 

1 



* 

• 


80 

1 i 

8 

95 

IS 

10 1 

S ‘4 

13 

* 

* 


• 

• 

» 

So 

9 

75 

19 

109 

57 

J 4 

« 



9 

• 


85 

TO 

70 

16 

)C 4 

62* 

'S 


t 

1 

t 

• 


too 

II 


13 

108 

6*8 

(6 


t 

k 

• 

• 


175 

« 

8-5 

17 

>35 

76 1 

17 

* 

■ 

* 

• 

• 

» 

IS-S 

Is 

100 

13 

13*4 

8-3 i 

iS 


f 

1 


• 

• 

iS-o 

II 

95 

17 

13*9 

86 * 

>9 

4 

• 

1 

* 

« 

b 

ifrS 

13 

IS'D 

18 

14*9 

I 

rs 1 

so 


* 


• 

■ 

4 

IDO 

»3 

13*0 

so 

138 

6*4 

t2 


« 


1 

1 

t 

95 

9 

ns 

15 

H 3 

S 4 ! 

ss 


» 

* 

« 

* 

4 

60 

»3 

10*0 

S 


47 : 

V 

V 

t 


« 

• 

mm 

S‘S 

10 

7-3 

6 

73 I 

4-4 |, 
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The data of the preceding table Indicate that on each of the four occasions the 
air movement during the day varied similarly to that of the normal The maximum 
in all cases occurred late in the afternoon between 4 P-M. and 7 p.m., and the minimum 
generally in the early morning between 5 A.M. and 7 a.M. The hourly means of the four 
periods follow a law of variation agreeing closely with that of the normal of the period* 
t.e., the mean of May and April shown by the figures of the last column. 

The rainy season.'— T^e data establish that strong winds are of much more frequent 
occurrence at Rangoon during this season than in the remaining two seasons of the year. 
Winds exceeding 200 miles in 24 hours were registered on 102 days during this season in 
the period 1878-1901. The following gives a brief summary of the chief facts relating 
to these strong winds : — 
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Month and date. 


Juneiijth , 

.> SOlh . 

11 9^11 . 

II sjth ■ 

II i 7 ih • 

I) :7th . 

» »6(h . 

II 27 t:h . 

II 35th • 

II ilitfi . 

II 17* • 
]tily23fd , 

II 3 '^ • 

II • 

SI 8th I 

•I 14th . 

II isih . 

II istli • 

II J 4 th • 

I) iSlh • 

II i7lh , 

II iSth s 

II atst . 

II Till . 

.1 13th . 

I, aind . 

It asrd • 

H afith , 

» ajth . 

II aSth . 

II 1st t 

II lath . 

n 17 th . 

.1 iSth . 

n adtfi . 

» 19th , . 


Amount o( 
wind 
on date. 

Maxiaum 

amount 

mcnehonri 

219 

17 

217 

«7 

216 

18 

220 

IS 

2o6 

IS 

237 

18 

223 

IS 

233 

17 

20S 

18 

211 

18 

210 

IS 

234 

18 

216 

IS 

20S 

ts 

214 

16 

2t>2 

16 

222 

17 

231 

20 

22s 

18 

203 

15 

209 

13 

219 

14 

2T0 

IS 

222 

18 

945 

20 

226 

19 

238 

IS 

2S6 

17 

263 

18 

248 

' 17 

248 

20 

210 

14 

214 

17 

231 

18 

214 

34 

221 

iG 


Period ol maw mum 


II to nDDn 
ID to II a.ti. 
It to noon. 

2 to 3 P H. 

3^4 II 
*t 03 II 

1 (0 2 „ 

II to noon 

2 to 3 P,M 

Sto6 „ 

Sto6 „ 
lt02 „ 
2t03 „ 

Noon to I p M. 
I to 2 p M 
3 to 4 .1 
Noon to 1 p.M, 

3 to 4 P.N. 
Noon to I P.M, 
2103 P,M. 
It 02 „ 

Sto6 „ 

I to 2 „ 

3 to 4 „ 

3 t 0 4 „ 

Sto6 „ 

^‘03 „ 

2 t 03 I, 

H 03 „ 

Noon to j p,n 
3 to 4 p.M, 

eto; „ 

II to noon. 

3 to 4 p,v, 
8109 « 

®l 03 I, 
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Year. 

Month and date. 



Amoniitor 
nind 
on date. 

Maiinium 

Eteoant 

IE one hour. 

Period ofntaainiEm. 











July 19th . 

■ 

* 

t 


aig 

>7 

I to 2 r.Mi 

1890 

1, Mill - . 

■ 

■ 

■ 


203 

s6 

It02 „ 


,1 21st . 

• 

■ 

• 


203 

17 

lt02 ,1 


1) Slh • 

■ 

• 

4 


237 

20 

3104 n 

lEgt 

ij 6tti . 

• 


• 


214 

17 

lt0 2 „ 


)i 31st . 

* 

• 

t 


261 

20 

II to noon. 

[ 

„ loth • 

• 


■ 


204 

20 

3 to 4 P.M, 

1892 

II lyth • 

• 

t 

4 


214 

iS 

Sto6 n 

1. 

„ 2rst • 

■ 

4 

• 


241S 

14 

5to6 ,1 

1893 . 

II 30 t<i ■ 

t 

■ 

■ 


234 

. 2 D 

210 3 II 

1S94 '1 

II 20 t 1 l . 

• 


» 


202 

13 

3 t 04 , 

,) 22nd . 

■ 

■ 

• 


206 

IS 

Sto6 1, 

r 

n 2 ISt . 

• 


* 


211 

18 

I to 2 II 

1 

II 22nd . 

« 

1 

1 


225 

20 

I to 2 „ 

1B06 <4 

i 

» 2?tll . 

« 

• 



222 

IS 

Noon to I p.si. 

1 

L 

„ 28(1) • 

• 

( 



S16 

14 

7to8A.u. 

igoo 1 

II I 2 lh 1 

• 




245 

2 D 

3 to 4 r.Mi 


August 1st 

4 




258 

20 

2 to 3 1. 

1079 ' *) 

.1 *''<i 

• 


« 


217 

16 

2 t 03 II 

1880’ . 

,, ' 3 f<J 

• 




235 - 

18 

It0 2 ,1 

iSSi • 

>1 1st 





235- 

17 

8 to 3 II 

{ 

» 6th 

4 




22& 

IS 

Noon to I r.si. 

1882 ‘j 

II JJth 

. 


• 


212 

75 

I lo 2 P.M. 

f 

1 

.1 and 

• 




220 

i 3 

Noon to I r u. 

1 

1BS4 .'{ 
1 

II iSth 

» 




207 

18 

9 to 10 P.M. 

1, I6th 

* 

• 



2 I 3 

19 

2 to 3 .1 ' 


,1 t 7 th 

* 

« 

4 


213 

7 20 

2103 1. 

1889 . 

II 17 th 

w 

■ 

1 


214 

14 

It0 2 1, 

1891 • 

«t 


• 



203 

14 

It0 3 ,1 

iBpj . 

1, 4 tl) 


* 

t 


211 

17 

2 to 3 „ 

1B96 

„ 

• 


• 


223 

IS 

lt0 2 ,1 


, 8th 


1 

4 


218 

14 

1 to 2 ,1 

1901 .■ 








3 t 04 » 

L ■ „ Ulh 

■ 

• 

« 


205 

13 


September 13th 


t 

• 


202 

14 

4 to 5 •» 

1009 4 ' 

» 14th 

4 

1 

• 


2B0 

31 

1 to 2 A.M. 


G 
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YeAE. 


Month and ditte 

1 

1 

Amount of 
'Sind 
on dtl^ 

Mnximun 
oinount 
in one houc. 

Pennd ot maxlnimn 

September 5 th . 

1 • 

\ 

io^ 

1 

18 

3 to 4 

i> ist . 

. 

« 

209 

14 

3104 „ 

II snd 1 

• a 


20S 

19 

3104 » 

II SiTid . 

• • 


S45 

19 

11 to noon 


The following gives i brief summaty of the data — ^ 


MokTh 

Number of day! on 
vhicli nind anaunt 
eiceeded ion miles. 

Absolute nun. 
mum amountio 
i4ttours. 

Meet daily 
nmnnetduntig 
tbeseponods 

Absolute maxf 
mum tionriy 
aiuounf. 

Mean mnxijrum 
hourly sntpunt 

June . 1 0 , j , 

38 

307 

226 

31 

iSi 

July 

42 

286 

226 

3 d 

174 

Augost 

16 

*58 

21$ 

£0 

166 

September . • , . , 

6 

280 

224 

21 

175 


Strong winds are hence most frequent in July, the month of greatest mean air 
movement in this season. They are of rate occurrence in September, the most important 
example in the twentyfour years being due to a cyclonic storm, the only storm of the 
rainy season which affected Rangoon appreciably. 

The uinds in these periods were in fact simply intensified monsoon winds, due to 
steeper gradients over Burma and North-Eastern India thanusujd. The winds under 
these conditions exhibited the diumal variaUon normal to the period, having a well defined ' 
ftiaximura at 2 to 3 p.m. and a minimum in the early morning about 5 to 6 a.m. The 
following gives hourly data for fire of the periods of strong winds, viz,, from the 26th to 
a8th June 1883, the 18th to 20th June 1885, the 12th to i5ih July 1881, the 26th and 27th 
July 1883, and the 19th to 21st July 1890:— 
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Hour. 

lS?j. 
Jtiic l6tli 
tosSth 

June iSlH 
ko^othi 

lESl 

Jitiy i;th 
loisth. 

■ESj. 
July sSlh 
aad>;tlu 

tSgo. 
July ijlh 
to Slit. 

>1(30 «r 

vfilfhl! to 
eoch pcmd 

Komuii 
■neon of 
June and 
July 

9 


1 

■ 

« 

• 

• 

9 , 

to 

9 1 


1 

go 

49 

10 


1 

■ 

■ 

ft 

ft 

12 

tl 

20 


9 

toj! 

S-8 

u 

1 

■ 


■ 

1 

■ 

4 

12 

14 

14 


10 

I2H) 

6S 

II 

f 

f 

• 

■ 

• 

ft 

IS 

14 

14 

13 

II 

ir4 

73 

*3 


t 

• 

• 


ft 

*5 

13 

14 

IS 

13 

i4'0 

78 > 

14 



■ 

■ 


ft 

IS 

«S 

12 

IS 

'7 

14 8 

84 

IS 

• 

« 


f 

• 

4 

16 

19 

13 

18 

12 

isfi 

8 S 

16 


• 


• 

■ 

ft 

17 

17 

14 

16 

10 

148 

84 

17 


■ 

4 

ft 

ft 

•1 

16 

It 

13 , 

16 

8 


7<i 

18 

• 

• 


« 

• 

ft 

14 ) 

(14 , 

11 


9 


6S 

19 


4 


« 

• 

ft 

■14 

1 

10 

lIO 1 

8 

8 


SP 

20 


ll 

a 

1 

4 

ft 

8 

9 > 

lo 

13 

tfo 


.S® ' 

21 

1 

4 


« 

ft 

4 

9 

7 

10 

13 

10 

9-B 

44 1 

22 


1 


• 

1 

4 

8 

7 * 

8 

11 ' 

10 

88 

38 

23 

• 

• 

1 


» 

< 

5 

6 

t 

6 

10 

10 

74 

3S '■ 


Concluding Summarv, 

The preceding is an analysis of the air movement at Rangoon based on the observa- 
tions and record of a Beckley’s anemograph during the 24 years, l878-i90i' The obser- 
vations were on the whole satisfactorily recorded. The final discussion of the air movement 
and its connecdon with the general movement over India and the Bay of Bengal will be 
undertaken when preliminary discussions of the aneraometric data for all stations have 
been published. The following remarks are made in anticipation of that discussion and 
it is possible that the inferences stated may require modification to some extent. 

Rangoon is remarkable for the comparative lightness of its winds and the absence 
of storm winds, and compares very favourably in this respect with the other large ports 
in India, with perhaps the exception of Kurrachee, 

The general direction of the air movement in Burma, as in India, is determined 
primarily by the general temperature and pressure conditions in the large meteorological 
area including the greater part of Southern Asia, the Indian Seas and Indian Ocean but 
modified to some extent by local temperature and pressure condition^» and by the 
physiography of the Burmese area. The general conditions determine the two great 
phases of the weather or seasons, 'the north-east -and -south-west monsoonS- The latter 
or local conditions modify the meteorological conditions to such an ejiteat as to give 

aiinovement during a patt of the former iperiod of monsoon, -similar in most ol its features 
' G 2 
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to that of the latter monsoon. Hence from the anenjometric point of view the most 
suitable division of the year for Rangoon is— , 

(1) The season of dry northerly land winds from November to February, 

(2) The season of damp southerly sea winds from March to October. 

February and October ate re ally transitional months presenting to some extent the 

features of both periods. During the first period {of which December and January are 
the typical months) temperature in the Burma area is highest in the coast districts and 
Andaman' Sea and pressure is lowest in that region and highest in Upper Burma. The 
pressure and temperature gradients are moderate, and vary to a moderate extent during 
the day, but are not reversed by any ordinary diurnal action. Hence the movement is 
steadily from notherly directions in the Irrawadi Valley, This cold weather current 
passes over the open Irrawadi Delta of which Rangoon is the representative station and 
into the Andaman Sea where it becomes part of the general movement from east to north- 
east across the Bay. The current is hence considerably modified in direction in its 
passage across the Delta and the Gulf of Martaban and the mean winds at Rangoon 
during this period have directions between east and north. The mean wind direction 
changes slightly with the advance of the season owing to the slow changes of the general 
pressure conditions in the Bay, more especially the seasonal transfer of the moiisoon belt 
of low pressure from the north of the Bay in September to the south in December and 
its absorption into the equatorial belt about the middle or end of December. Hence 
the winds at Rangoon become more northerly or less easterly from October to January 
and also increase in intensity with the increasing gradients over the Burmese area from 
October to December. In the dry season the diurnal range of temperature is large 
at Rangoon-nearly as large as in Central and Upper Burma. The minimum night 
temperature m January is upwards of 15* lower at Bharao and 8® at Mandalay than 
at Rangoon where it is 10“ lower than at Port Blair. The maximum day temperature 
is 12* lower at Bhamo and 5“ at Mandalay than at Rangoon where it is on the other hand 
2 higher than at Port Blair, This relative increase of temperature in the interior 
accompanies a decrease of the pressure gradients in Lower Burma. 

Thus— 



The 

doubtful; 


data are not quite satisfactory, those of Toangooand Thayetmyo beineesneciallv 

the} are however sufficient to indicate that the gradients are not reversed but only 
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diminished in amount in Lower Burma. These facts indicate that there is a decrease 
of the air movement in the direction of the mean movement in the day hours and an 
increase in the night hours. This increase proceeds slowly from 6 p.M. to 6 A.M. when 
it is supplemented and continued by another action from about sunrise to 10 A.M. 
During this period temperature increases rapidly (especially from 7 or 8 to io)j and this 
as its first effect increases pressure. This increase is afterwards relieved by upward and 
horizontal movement, but for some time the decrease due to this movement is less than 
the temperature increase. Hence during this interval gradients actually increase as 
shown below 


PaIKS op STATION’S. 

Sa.m, 

1 

ID A.m. 

1 

« 

r 

Rangoon— Part Blair 

•045 

•049 

Toangoo— Rangoon 

*007 

‘022 


The special temperature effect ceases very shortly after the period of most rapid 
increase of temperature and hence the air movement diminishes from about 10 a.m. 
This decrease goes on rapidly during the period of increasing temperature until 2 P.M. 
During the next five hours the decrease of temperature and 'increase of temperature 
gradients give rise to an effect similar to the corresponding morning increase from 7 a.m. 
to 10 a.m. In other words the decrease continues until shortly (about an hour) 
after the period of maximum decrement of temperature when it comes almost abruptly 
to an end and the ordinary night effect of increasing gradients produces a moderate but 
steady increase of movement in the usual direction. 

In addition to this, there is a variation of movement transversal to the mean wind 
direction. There is a movement from south-east increasing in amount from about 9 A.M* 
to noon and decreasing until about 6-30 P.M., and a movement from north-west increasing 
until 10 P.M. and thence slowly decreasing to 9 A.M. {vide curves for December and 
January). This apparent movement may be either real or mainly represent a positive 
and negative effect in addition to a mean. It might be the result of an alternating 
action between the hills and valley of the Irawadi, but as there are broad belts of hills 
. on both sides the effect of one mass would probably be nearly neutralised by the other. 
It might perhaps be due to an alternating effect between the Tenasserira hills and 
adjacent low ground and the Gulf of Mertaban. This also appears unlikely to account 
for more than a small fraction. It might on the other hand be the result of modification 
at Rangoon of its air movement to the general diurnal changes in the Bay and perhaps 
Northern India. The westerly movement in Bengal is intensified during the day hours 
and the movement in the west of the Bay and also the centre (probably), as indicated 
by Port Blair, is much more directly from the coast. It is probable that the diurnal 
change at Rangoon may be in part due to these general changes in the centre and east 
of the Bay. * ’ 

Tk hot weather seasow.— The movement during this period is more complex than 
in the cold weather and rainy seasons. 
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The chief features of the movement are fully exhibited by Fig. 4, Plate XII, showing 
the diurnal variation of velocity, Fig. 1, Plate VII, showing the diurnal rotation and 
Figs. I and 2, Plate XI, the variations of the north and east components of the diurnal 
rotation for the month of April, representative of the period. The temperature conditions 
differ very considerably from those of the cold weathert 
The following gives data tor April 


Paiks of Stations, 

Maximum 
du vaniitibil 
or difTcrenct: ol 
tempcratura 

Maximum 
aiiiU vanation 
or difference of 
temperature. 


0 


Port Blair- Rangoon . . . . - 

-6t 

+ S6 

Rangotm-Mandalay 

“37 

- r6 

Mandalay-Bhamo 

+48 

-I- ID 2 


Central Burma {including the area Mandalay, Pagan, Minbu, Yamethin, etc.) 
is throughout the period hotter than the coast distiicts and than the northern districts 
of Upper Burma. It is significant that Rangoon which is warmer than Port Blair in 
April by day is cooler by night. 

The temperature differences are large and 'vary very considerably In amount, the 
gradients being much larger by day than night in Lower Burma and are in fact reversed 
during the coolest part of the night in the Andaman sea and probably also in the coast 
districts, ' 

The pressure conditions change from the cold weal her type (r>., decreasing pressure 
from north to south) to the rainy season type, (r.e., decreasing -pressure from 'sodth to 
north) during the period. It is in fact a period of transition 'and the hiost important 
feature of pressure in Burma is determined by the local temperature conditions. Pressure 
decreases in the central districts relatively to the northern and centra! districts and 
there is in April and May on the average a well defined low pressure area lying over the 
whole of the interior hot area. This varies in extent and intensity during the day and also 
during the season. - ' 

The following gives the mean pressure differences for six pairs of stations at 8, 10 
and 16 hours in April:— 


Pairs of Stations. 

MBAN PBESStlRE DIFFEBEHCE IN APKIt. 

Sab, 

»Aa». 

r 

dC.U, 

1 




Rangoon-Port Blair , , . . 

•foot 

-006 

—'042 

Rangoon-Toungoo , , . 

-P-ojS 

+‘D14 

+‘036 

Ranguon-Akjtib . . . . 

+‘005 

—*009 

“040 

R.iBgoon-MoulmDm . , . . 

->003 

+003 

“■014 . 

Akjab-Totingoo . - . , 

4-DI3 

+’<M3 

+‘ij6 

Ringoan Diamond Island 

—•003 

—017 

1 

& 
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The preceding data indicate that the depression in the interior, shown chiefly by 
the Toungoodaia at 8 A.M., is greatly intensified and extended southwards during the 
afternoon. This not only causes a large increase of indraught from the sea during the 
day hours but a considerable modification of the wind direction in the coast districts. 
This is shown clearly hy the following data^— 


Statiovs. 

NoatiAi wixD maccTion it Araii. 

Sa.i(. 

Id A u 

4r.u 


0 

B 


Moutmfim •' 

S34E 

S48W 

S60W 

Rangoon 

S6i\V 

S 60W 

S sE 

Basscin . 

N ssW 

N64\V 

N fipW 

Diamond Island 

N 47 W 

NssW 

N63W 

Tnungoo 

SsS E 

S 19 £ 

S 13 E 

Port Blair 

NteW 

N63E 

S63E 

Thayctffljpo ...... 

S loW 

S ap £ 

S42W 

Akyab 

N42 E 

SsiW 

S76\V 


The winds in the western half of the Delta become more westerly during the day, 
and in the eastern half more easterly. The shift of wind is similar in character at 
Moulmein and Akyab and almost certainly represents an alternating action and movement 
iietween land and sea and plains and hills. The wind changes during the day in Lower 
Burma are in accordance with the pressure and temperature changes. The mean air 
movement is hence throughout from a southeriy direction. The actual movement decreases 
Steadily duriiig the night hours, and is actually least from one to two hours after sunrise. 
This appears to be due to a slight increase of pressure due to rapid increase of temp- 
erature similar to that which ocduts during the corresponding period of the cold weather. 

The movement increases up to a maamum at 6 P.M. A teference to the curves, 
Figs. 1 and a; Plate XI, indicates that this is due to the southerly and not to the east- 
1 erly component of the diurnal rotation. The shift in the latter direction due to the dis- 
placement of the depression reaches its maximum about 4 P.M. or shortly after the 
maximum temperature. The greatest variation in the southerly direction is at 6 p.ai. 
In the absence of hourly data for a number of stations in the Burma land and sea, it is not 
easy to suggest a satisfactory explanation. 

So far as can be judged it is an effect similar in general character to that noted as 
occuning between 6 and 10 A.M., the period of most rapid decrease of temperature. Con- 
vective movement is most vigorous in this season, and probably continues for some time 
after 4 p.M, in the middle atmosphere. Hence the decrease of temperature for a short 
period gives rise to decrease of pressure which is not compensated by actual compression 
or condensation of the lower atmosphere. If this be the true explanation, it wilt evidently 
also explain the sharp change at 6 P.M. shown in the velocity curve. 

It is interesting to note that the periods from 6 to 10 a.m. and from 4 to 6 or 7 P.M, 
are periods of the day characterized by remarkable relations at Rangoon and that the 
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peculiar features of the air movement connected with these are most strongly exhibited 
in the transition period, March to May. 

The rainy Southerly winds obtain during the whole a^-hour period. This 

is due to the facts that the temperature and pressure gradients in Burma are unchanged 
in general direction during the period, the only variations being of intensity and probably 
slight shift or change of direction of the gradients. 

Temperature is throughout the period greatest in the dry area including Mandalay, 
Pagan, Minbu, yamethin, Rangoon is, for example, 8° 4 cooler than Mandalay at the 
warmest time of the day and a'-S at the coolest time. The temperature gradients between 
these two stations are hence three times as great at about 2 P.M. as at or shortly before 
sunrise. The maximum day temperature at Bhamo is 6“'4 lower than at Mandalay and 
the minimum night temperature 3^*3 lower. 

There is hence a considerable increase of temperature in the dry area relative to the 
coast districts and also to the damp districts in Upper Burma. 

The pressure data showing the diurnal variations are very limited, but show that 
gradients from south to north obtain throughout the whole a+^hour period, and that they • 
increase during the day in Centra! and Lower Burma, but decrease in Upper Burma. It 
has, however, to be remembered that the day movement is determined in this season not only 
by the increase of energy due to solar radiation, but also by the addition due to condensa- 
tion of aqueous vapour which, as shown by the diurnal distribution of cloud, is greatest in 
the afternoon hours (at Rangoon at 5 P.M.). 

As the result of these two actions there will be a considerable increase of velocity in 
the southern direction during the day hours in Lower and Central Burma and this increase 
will be a maximum in the afternoon and probably two to three hours after the maximum 
day temperature (the epoch of which in this season at Rangoon is about 12*45 hours). 

The mean direction of the air movement in the open Irawadi Delta as represented by 
Rangoon is south-west. In July, the typical month for which curves are given in Fig. 2, 
Plate VIII (showing the diurnal rotation), Figs. 3 and 4, Plate XI (exhibiting the diurnal 
variation of the northerly and easterly components) and Fig. i, Plate XIII (giving the 
variation of the actual air movement), are exhibited fully the more important features of the 
diurnal variation in this season; further Figs, 3 and 4, Plate XI, show that the epochs of 
the components are almost identical with each other and the actual velocity, thus in 
accordance with the conclusion that the variations of gradients producing the variation of 
the air movement agree closely in direction with those producing the mean movement. 

It is noteworthy that the ratio of the maximum to the minimum velocity (3’o to 8'6 

milesj agrees closely with the minimum ind maximum difference of temperature between 
Mandalay and Rangoon, and also that the velocity curve is very similar to that of the 
temperature gradient curve during the day hours (so far as can be derived from the only 
available data, which are, however, not quite satisfactory and are hence not given). 

It hence follows that the air movement in this season can be explained as the com- 
bination of a general air movement due to the general monsoon conditions, and a variable 
or oscillatory movement due to the local variations of conditions in Burma (resulting from 
increased temperature in the central relative to the coast and northern districts) which 
from the physiographical or topographical conditions are chiefly in the same direction 
as the mean. 
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The folloffing conclusions appear to folloip from the discussion : — 

,(0 The mean air movement at Rangoon is determined by the general pressure 
gradients modified by the geographical conditions including its position 
in the Irawadi Delta; thus it is down the trough formed by the Arakan 

' , and Karen and Shan Hills in the cold weather and up in the hot weather 

and rainy season. 

(2) The diurnal rotation is chiefly due to an alternating increase and decrease of 

movement approximately in the direction of the mean ,air movement and 
superimposed upon it. 

(3) Tihroughout the whole year it gives a northerly movement additional to the 

mean during the night and morning hours, and a southerly movement 
during the day hours. This explains the most characteristic difference 
between the diurnal rotation of the dry period of land winds and the period 
of southerly damp winds, vis., the strong winds during the night and morning 
hours with maximum velocity at about 9 a.m. and the feeble winds in the 
afternoon hours of the day period, and the relatively feeble winds during the 
night hours and strong winds during the afternoon hours with a maximum 
late in the afternoon of the hot weather and rainy season. 

(4) There is also an apparent alternating diurnal movement from the east and west 

superimposed upon the mean movement, very feebly marked in the cold 
weather and strongly exhibited in the hot weather. This is, especially in 
the latter season, probably in part due to an intensification and extension of 
the hot area in Central Burma and in part to the influence of the strong 
westerly movement down the Gangetic Plain and across Bengal. This 
easterly movement chiefly occurs during the night and morning hours, and 
the westerly movement during the day hours. 

(5) Throughout the whole year, the diurnal period from 10 p.m. to ■ 4 A.M. is 

characterised by comparatively small changes of the direction and amount 
of the air movement. 

(6) During the greater part of the period from 4 A.M. to 10 A.M. temperature, 

air pressure and aqueous vapour pressure all increase in amount. The 
air movement increases to some extent, but not to the degree that might 
be anticipated from the rate of the temperature change, more especially 
from 8 A.M, to 10 A.M. when it Is' a maximum. It hence follows that the 
’ reduction of pressure due to air movement is not sufficient to compensate 
for the increase due to temperature in the lowest stratum until about 10 A.M. 

(7) From 10 A.M. to 4 P.M. pressure decreases to the minimum of the day through- 

out the year. Temperature increases to the maximum of the day at about 
2 P.M. throughout the whole year. In the cold and hot weathers the varia- 
tion of the aqueous vapour pressure is inverse to that of temperature and 
is evidently due to convective action, the air at the higher level containing a 
smaller amount of vapour relatively to the total air pressure than at the 
lower level. (This is clearly indicated by the humidity data of Maymyo in 
the Shan Hills.) In the south-west monsoon, when the air at the higher 
level contains as large a proportion of aqueous vapour relatively to the total 

H 
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air pressure as at the lower level, the variation of the aqueous vapour pres* 
sure is similar to that of temperature, reaching a maximum shortly after 
noon. 

(8) During the evening hours from 4 P.M. to 10 P.M. temperature decreases slowly 
but steadily, whilst the air and aqueous vapour pressure both increase to a 
slight or moderate extent. Convective movements do not cea^e in the middle 
atmosphere until shortly before sunset, whilst temperature falls from 4 p.m. 
to 6 P.M. rapidly, and after that moderately to slightly. This decrease of 
temperature causes a decrease of pressure not compensated for a short 
period by increase due to condensations. Hence arise peculiar features 
of the air movement during this interval, more especially in the hot weather 
when the maximum movement is at 6 p.m. 



Table i.-^Aiean movement of air irrespective o_f direction in each hourly interval of each month as registered by a 

Beehley's anemograph at Rangoon from June 18^8 to October igor. 


RECORDED AT RANGOON FROM JUNE 1878 TO OCTOBER 15a I. 


5 




H 



















52 


DISCUSSION OF THE ANEMOGRAPHIC OBSERVATIONS 


Table 2.^ Number of ainds recorded under each octant of the compass at each hour in each 
month of the year at Rangoon during years. 


jAKllArV. 


Hour. N. N.E. L SE. S. S.\V. W. N.W. 


£9 it So 

95 3 ® <10 

id6 sg 39 

109 S9 40 

loS fS 33 

no 30 33 

117 Si 34 

134 34 33 

ICS i|5 33 

38 2 C 9 34 sg 

38 S74 &> a? 

:Sa CO 32 

aOs So 3) 

ai? So 49 

175 Eo 03 

>5a Cl C 9 

>S« 55 77 

139 31 So 

«lfi S - S7 

10; 36 1)0 

93 33 

8; S 3 

So -s 

Sj 30 


C4 CS 
SS 74 

43 67 

40 6i 

40 53 

30 4S 

33 43 

2 O 47 

aa 43 

30 30 



79 ^ 44 119 

78 43 119 

So 41 B 5 

84 4S 115 3 IS 

S 7 30 131 4 13 la 11 83 C; 

79 55 133 S iC 14 l: sj 57 

75 54 123 6 15 19 la aO S3 


SS 45 lil 3 7 as 

59 53 CS S 


iC as 58 
as aS 54 


:3 
38 
45 

41 

4 S 
3 S 

s; 41 

50 39 

■S 3 J 


54 45 17 9 60 77 34 44 s 8 

30 39 5 M 75 itO 60 49 SO^ 

as 30 4 tt gS 1211 6* 

as 37 4 N’oon 97 

40 45 I 13 89 

47 fia a 14 75 

8 ’ C 7 5 IS 79 55 39 

(is 5 iC 78 45 33 

®9 58 iS 17 Oi ly 

78 54 18 18 40 28 84 

87 45 $5 19 30 19 14 


5t 45 ID4 30 

59 40 ifo 31 30 

59 39 179 aa 33 

W 40 JS4 33 23 


* 7 ) 17 j II 
S 


Tout 3itj HS4 ,080 


Ptr 


■005 14S3 



Tot#! 1053 990 fcS ,Sj, 2723 


* 1 20^0 f 1 joiiA jbu 

trtt, j " 7 79 7‘j 6^ jU Pjf 

* 1 Wat, 
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CS 
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54 4 


'9 
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■ ( 
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Table 2. — Number efwiuiis rccordei tinder each octant of the compass at each hour in each 
niontk of the year at liangosn during years . — contdi 



31 1 o ; g 7 It t:o 3114 137 

•1 c 7 7 'S ss w IS4 


311 Its 12 39 3 s C 7 » Si 309 159 


iS 3S 


29S 182 13 44 3 


9 9 B 75 303 1S2 jS 43 


7 5 


8 13 tt 


9 a; 16 9 20 


10 30 a; 19 33 


11 :g 30 Si 


8; 284 t8t IS 72 4 9 11 S 'M *9 34 

78 *75 17s 15 94 5 » 13 8 » 74 379 149 S 9 71 

76 *42 158 21 137 C 13 17 5 7 > 59 *73 141 25 87 

iSi 21 138 7 J4 IS 7 II CS 278 14s *s 8* 

,67 jj j5 8 19 20 10 13 75 *95 'SS 2 <« 3 I 

rCa 3; 42 9 » 26 1* M 7 * *71 i6s 43 » 

133 S 5 *4 “ *4 26 19 *5 84 *42 151 6* I 3 

103 so 16 II *7 26 19 43 107 **8 135 Si » 


Noon 33 aC 31 gt lO* 175 88 42 10 1 Noon *3 21 22 7« 1*5 2t8 107 


13 26 20 34 


14 *7 15 31 


15 31 14 *9 


.14 I 23 15 j *2 
17 I 0 9 IS 


IS 4 5 


138 387 


19 « S H ^ 


I * 3 


go 40 9 13 11 II 32 98 136 197 IC6 43 

83 33 7 14 17 to aS 12s 163 169 96 *3 9 

75 33 6 IS 14 7 *3 196 i;6 126 73 24 8 

«4 *5 7 16 IS 7 'J ^ ® 

39 19 6 17 73 » '44 319 103 45 0 S 

3» II 7 IS *389' 370 II* 47 9 « 

23 9 10 19 6 I 4 5 * 374 «44 52 6 11 

S3 9 IS 2D S 5 5 31 33S 18s S 9 8 '4 

33 8 so 21 s 6 6 19 *56 *49 7 S i 4 « 


35 7 s, S2 8 7 6 15 190 27* 103 

30J 93 3 18 23 10 9 ® ” *8“ ’8* 


31 3$ 


Total 285 217 841 1536 4472 SOIS 2556 527 8Sj Total 280 27s 2S5 1235 3S29 5545 2754 647 Oa 
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cent 
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Table 2,’^Niimber of winds recorded under each i!cta7it of the compass at each hour in each 
month of the year at Rangoon during 23-24 years-^oxA^- 
































































recorded at RANGOON FROM JUNE 1B7S TO OCTOBER ijst. 


Table of mnd: recorded under each Oftetii cf (fie compass at each hour itt each 

month of the year at Rangoon during years . — conW. 
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Table i.’^Number of vindt recorded under each eeiont of ihe tompeos si tack heur inesch 
month of the year at Rangoon during j ww—condd, 



NE. E S.E. S, S.W. 


t Cl lC6 

} 66 iSg 


■ 

78 

« 

81 

7 

85 

3 

82 

9 
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i 
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V 
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11 
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Noon 

53 

t3 

49 

14 

4S 
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>5 

47 

16 

49 

t? 

45 

18 

42 

tj 

4* 

ao 

40 


49 

>3 

59 

33 

57 


ti 14 UB ] I I ISf I >74 [ fig 
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ifi IJ ICO 
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30 15 

30 ig 

ig IS 
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Table 3.— Mw/ikr of miles recorded under each octant of the mpss at each hoitr %« each 
month of the year at Rangoon during s^-sf 










































RECORDED AT RANGOON FROM JUNE 1B7S TO OCTOBER 1901. 

Table z^-^Numkr 0/ miles remdsi under tack ostant eflfie compass at each hour 
in each month of the pear at Rangoon during 3^24 years-^cavXL 
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Taih,E 3. — Number of miles recorded under each octant' of the compass at each hoHt* in each 
month of the year at Rangoon during 33^24 years. — contd. 
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Table ^/~-Number of Ptiles reecrded under esth ttfatil of the combats a{ each hour in tech 
month of the year at Rangoon during ^3-24 years^coati. 
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Table ^.•“Number of miles retarded under each oclantaf the mifass at each Itaur tn each 
month of the year at Rangoon dunrig j^ijr^-contd. 
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Table 3,— oj miles recorded tinder cstk octant of the compass at cachJtcur in each 
month of the year at Rangoon during sg-i4 years.— concli. 
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Table 4,—Nttvikr of tntks recorded under tsch ociant of ihe eowpass 111 inch menlk of 
ike year at Rangoon dwin^ years. 
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iMarch • • 
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Percentage 
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TAQtiB $.—A£eaH ea^ordma/es oy the mtnd meventent its each hesttr af each month at Rangoon as regtstered by a Beehtey's anemograph 

from yune tSyS to October sgoi. 
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DISCUSSION OF THE ANEMOGRAPHlC OBSERVATION?: 


Table 6.— Hourly co-ordinates of the wean diurnal variation of wind at Rangoon ftom 

the 5 j years’ registers of a Becilefs sttemogra^h^ East and North are dasignriied by + 
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WIND ROSES SHOWING THE PERCENTAGE NUMBER OF CAUMS AND OF MILES OF WIND IN THE 
DIFFERENT DIRECTIONS DURING THE MONTHS JANUARY TO APRIL AT RANGOON. 
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WIND ROSES SHOWING THE PERCENTAGE NUMBER OF CALMS AND OF MILES OF WIND IK THE 
DIFFERENT DIRECTIONS DURING THE MONTHS MAY TO AUGUST AT RANGOON. 
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WIND R08E9 SHOWING THE PEBCENTASE NUMBER Or CALMS AND OF MILES OF WIND IN THE 
different directions during the months SEPTEMBER to DECEMBER AND 
THE YEAR at RANGOON. 
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AWNUAL VAH/AT ION, M. MEANS FOR THE DIFFERENT MONTHS OF THE YEAR, OF (|) THE OAllY BCSUL- 
TANT air movement, «J The TOTAI DAIIY air movement irrespective OF DIRECTION, (3) THE NORTH AND 
SOUTH COMPONENTS OF THE RESULTANT DAILY AIR MOVEMENT, AND M) THE EAST AND WEST COMPONENTS OF 
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Plate V. 


AVERAGES DURING THE YEAR 0F(i)THE NORTH-SOUTH COMPONENTS #N0(2)THE EAST-WEST 
COMPONENTS OFTHERESUtJANT WIND MOVEMENTS DURING SUCCESSIVE HOURS OF THEDaT; 

AUS0(3)0FTHE wind movement irrespective of direction during sue* 

CES8IVE HOURS OF THE DAY. 
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PltrieVI. 


MEAN DIURNAL VARIATION OFTHE WIND AT RANGOON IN JANUARY, FEBRUARY AND MARCH SHOWING THE 
RESULTANT AIR MOVEMENT DURING SUCCESSIVE HOURS. 
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MEAN DIURNAL VARIATION OF THE WIND AT RANGOON IN JU. 
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Plate IX. 


mean diurnal variation of the wind at RANGOON IN AUGUST SEPTEMBER, OCTOBER AM) 
NOVEMBER SHOEING THE RESULTANT AIR MOVEMENT DURING SUCCESSIVE HOURS. 




sBsasrassBESBs 

SBBSSSSBBir 
SBSWiiBBffiB! 


linEaiii 

,s niinii 

imiFAiiai 


— wnamasimm mmmwHm 

_B WiMaM iiiii gaiwMimn 

_BESBBiB 

vaBoamsamBm 

III 


MiMlM—W WIMlWlliMiiiWiliiMWH 











Memoira of the Indian Mp 1. 1) ep VoJ .XVlII, No I 


Pliite X. 


MEAN DIURNAL VARIATION OF THE WIND AT RANGOON IN DECEMBER SHOWING 
THE RESULTANT AIR MOVEMENT DURING SUCCESSIVE HOURS 
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PlateXlI. 


MEAN diurnal VARIATION OFTHE WIND VELOCITY AT RANGOON FOR THE M0^|^■HS JANUARY 
TO JUNE, SHOWING THETOTAL AIR MOVEMENT IRRESPECTIVE OF DIRECTION 
DURINC SUCCESSIVE HOURS. 
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MEAN OK/RNAt VARIATION OF THE WIND VELOCITY AT RAN0OON FOR THE MONTHS JULY To 
DECEMBER, SHOWINe THE TOTAL AIR MOVEMENT IRRESPECTIVE OF DIRECTION 
DURING SUCCESSIVE HOURS, 
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OWLV VARIATION OF THE WIND VEUXUTY FROM THE 
mean IRRESPECTIVE OF DIRECTION AT BANOOON 
OURlNS APRIL, ilULY, DECEMBER AND vJANUARY. 


ANNUAL variation OF TEMPERATURE AMD FMEESIPE 
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ATURE, MANDALAYminlXS diamond island and 
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U,-A discusMn Of manemgraphic obsemHons recorded at CMitagong f nan ’punt 
1879 to December 1896 by Sir John Eliot, ju., f.r.s,, kx.le. 

Pmim of obsenatory^ Long. p/» joX, Ui. 22^ 21' hK Elevatm of anemograph enfs 
above the ground 29 feet 9 inches, and of barometer cistern 86'7 feet above mean sea- 
level. 

IJosCH/ptlOn of Stotioidt — ^The following description of the position and 
surroundings of the observatory at Chittagong is taken from the late Mr. Blanford’s 
"Discussion of the hourly observations recorded at Chittagong ” (Indian Meteorological 
Memoirs, Vol, IX, Part I), 

“ Chittagong is situated in the extreme north-east corner of the Bay of Bengal, in 
nearly the same latitude as Calcutta, on the coast of the Arakan main-land, just outside 
the embouchure of the Megntu estuary. Its port is formed by the Karnaphuli river, a small 
stream that descends from the northern ridges of the Arakan Yoma, and enters the Bay 
a few miles below Chittagong. Four or five miles inland from the coast, the land is a low 
alluvial flat under rice cultivation, and the station of Chittagong is built on a series of 
low hills that rise abruptly from this flat, and constitute the broken margin of a more ele- 
vated plain that slopes up gradually to the Arakan Yoma. The nearest ridges of this 
hill range are about 20 miles distant to the cast. Thus situated, the station is fully ex- 
posed to the south-west monsoon from the Bay, and at all times of the year the climate 
is comparatively damp. 

" From March 1879 to the present time the observatory has been situated at the 
Telegraph Office, on the summit of one of the low hills above mentioned. The hill is flat 
topped, and the nearest higher hills are two in number i— One about a furlong to the south 
which dominates it by a few feet and is crowned by a house and a number of trees, and 
another half a mile to the north-west. To the east and west there is no obstacle, but the 
observatory overlooks the alluvial flat, that in the former direction extending up the course 
of the Karnaphuli, and in the latter stretching between the hills and the sea." 

It may be noted that previously to Match 1879 the observatory was situated'about a 
mile to the north of the present site, also on a hill of about the same height, but with a 
somewhat less favourable exposure. The aneraographic data (from June 1879 to 
December 1896) form a continuous series recorded under the same conditions of exposure 
and observation throughout, and on a site which probably gives a fairly accurate re- 
presentation of the air movement in the somewhat peculiar position of Chittagong. A 
reference to the map will show at once some of these peculiarities. The trend of the Arakan 
coast from Sandoway to Cox’s Bazar is from south-east to north-west and that of the 
Chittagong coast, from Cox’s Bazar to Chittagong, is from south to north. Chittagong is 
about 50 miles further north than Saugor Island, the estuary ol the Megna forming a wide 
open bay. A comparatively short distance to the north of the low rice producing plains of 
the Chittagong, Noakhali and Comilla districts are the low ranges of the Tipperah hill 
districts, running east and west. The action of the Arakan coast and background of hills 
' the Arakan Yoma having an average elevation of at least 3,000 feet) deflects the monsoon 
it over the eastern half of the Bay from north-east to north-west. This deflection in 
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the north-east angle of the Bay Is accentuated by the Tlpperah and Assam Hills to the 
north, with the result that Chittagong is to a certain extent in a " back water '* with respect 
to the south-west monsoon current. Hence the movement during the period of the south- 
west monsoon is much less idgorous than at Saugor Island in the north-west angle 
of the Bay. Mr, Blanford says on this point "The Chittagong district is very 
broken and the observatory is situated on a small hill with no higher elevation near it, so 
that the exposure is as satisfactory as is possible under the circumstances. At a short 
distance from the coast rise up the ranges of the Chittagong Hill Tracts and of the South 
Lushai Hills, the central ridges of which attain an elevation of 6,000 feet and 7,000 feet 
Chittagong is hence from Its position partially protected from the general air movement ol 
the two monsoon seasons of the year in Bengal and the north of the Bay.” , 

The effect of the deflection on the strength of the soUth-west monsoon winds ij 
shown most strikingly by the contrast of the mean wind velocity from July to Septerabei 
at stations on the east and west coasts of the Bay north of Lat. 16° N. 


Stalions on tha cast coast oi ilic Bay. 

llean air move* 
mentottlie 
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StaHsns on the vest coast 
of the Bay. 
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Miles. 


Miles 



Madras . . , 

166 

Port Bl^r (on cast side of Island) . 

354 





JMasulipatani 

178 

Diamond Island , . . > 

3!8 

(.Cocanada > . . 

iSo 



rGopalpur ■ . , 

964 


82 

] 




CFalse Point ■ » 

*35 

Chittnjong , , , * . 

144 

Sau^r Idand . . 

317 


The deflection of the south-west monsoon current, due to topographical conditions, is 
hence a factor that must be kept steadily in view in considering the wind data of Chitta- 
gong. 

From its position it is also to some extent shielded during the cold weather from the 
north-westerly movement in Bengal which is, during that season, the continuation of the 
drift of the lower atmosphere down the Gangetic plain. 

The air movemeni is comparatively feeble in the hot weather at Chittagong as it is 
also at Silchar and other stations near the hills in East Bengal and Cachar. There is 
during that season a very strong indraught from the adjacent sea area of the north of the 
Bay into the Gangetic delta gmng vigorous south-west and south winds over the 
greater part of Bengal. In east Bengal and Cachar, near the hills, there is much 
forced ascent, which gives rise to frequent thunderstorms with heavy showers. The total 
rainfall of this period is hence large in amount, and diminishes with distance in southerly 
and westerly directions from the hill ranges. This peculiarity is well shown by the 
following rainfall data for the month of May of four series of stations on lines running 
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north and south from the foot of the hills westwards, and at distances of about a decree 
{60 miles) from each other 
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11-27 

Saugor Island . 
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Silchar . 
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The chief features of the precipitation of the period in that area are, rapid increase 
on proceeding from the coast towards the hills, and moderate decrease in proceeding 
westwards from the east Bengal hills to central Bengal. 

Data.— The data under discussion were tabulated from the anemograms obtained 
from a Beckley's anemograph by Casella. The instrument was received from London in 
January 1878 and was shortly after placed in position. It was in use from June 1879 
to December 1896. Numerous short interruptions occurred chiefly due to stoppage of 
the clock. The observations appear to be fairly satisfactory, except for one short 
period, when for some reason the instrument failed to record properly. 

Summaries of the tabulated data are given in Tables i to 6, Appendix B. Table i 
gives the mean movement of the air {irrespective of direction) for each hour of the mean 
day of each month of the year and for the whole year. Table a furnishes the number 
of winds recorded under each octant of the compass at each hour of the day in each 
month of the year and Tables 3 and 4 the number of miles ,of wind recorded under each 
octant of the compass at each hour of the day of each month and in each month of the 
year. Table 5 gives the components in the north and east directions of the air movement 
during each hour of the mean day of each month ; and Table 6, similar data for each hourly 
interval of the mean day of the year, and these data smoothed by the harmonic formula. 

In Plates XV to XXVII, following the Appendix, Table 6, are given curves 
plotted from tlte data of the tables in the Appendix or from the original data. Plates XV 
and XVI give wind roses for each month, showing the percentage of calms and the mean 
amount of wind in each direction, by means of vectors the lengths of Vrhich are proportional 
to the percentage amount of wind from that direction to the total air movement of the month 
Plates XVII and XVIII give curves showing the annual variation of the air movement, and 
of the diurnal variation on the mean of the year. Plates XIX to XXIV contain curves 
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period, October to February, and also for tbe month of November at Chittagong, together 
Tvith similar data for Calcutta for comparison r- 
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The diurnal distribution is hence similar at these stations. Calms are comparatively 
tare from lo a.m, to 4 p.m. They increase rapidly during the next two hours and thence 
slowly up to the maximum at 1 1 P.M. They diminish slowly in number thence to 7 A.M. 
and very rapidly during the nest two hours. 











RECORDED AT CHITTAGOXO FROM JUNE iSyp TO DECCMflER iS,i5- 5" 

r J 

B. Steadiness.'—Tha steadiness of the Air movement is on the whole greater than 
might be expected from the position and exposure of the observatory. 

The following gives data 
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Winds at Chittagong are most variable in October. They are also unsteady in 
February and March. The percentage of steadiness is large in the south-west monsoon 
period or rainy season, considerable in the hot weather, and moderate from November 
to March. 

A comparison with the corresponding data for Calcutta and Saugor Island shows 
that the air movement during the south-west monsoon is considerably steadier at Chitta- 
gong than at these two stations. This is, of course, mainly due to the very slight modi- 
fication of direction or shift of the winds at that station during the cyclonic storms of 
the period as compared with those two stations. 

The air movement is, on the other hand, much more variable at Chittagong in the 
months of November and December and also in the hot weather months, March to May, 

The following table gives the largest amount or absolute maximum amount of wind 

L 
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recorded in 24 hours in each month of the year and the average of the maximum amount 
of each year 
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The ratio data given in the last column differ little from 2*5 except in the case 
of the months of October, November and December, when cyclonic storms occasionally 
give very severe winds. ‘ 

€, Direction, following table gives the mean direction of the winds at 
Chittagong, first by Lambert’s method in which equal values are given to eadi wind, and ^ 
secondly by combining them according to the parallelogTammic law, in which the amount 
of wind in each direction is taken into account * 
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The mean air movement is from north with increasing westing during the period of 
land winds from October to February [vide Fig. i, Plate XVfl), The foHoning shons 
the change from month to month — 
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direction throughout the period, by a total amount of 32®. This shift is due to the 
increasing influence of the cold weather conditions of the period. It is common to the 
whole of Bengal {vide discussion of the winds of Calcutta and of Saugor Island) and 
also extends into Upper and Central Burma. 


The winds shift round to southerly directions as a rule in the last week of February. 
During the hot weather months, winds are from southerly directions with decreasing west- 
ing or increasing easting during the period, as shown below 
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The mean wind direction of the period is S f W, and hence parallel to the lie of the 
coast and hills of the Chittagong district. The westerly component decreases in influence 
during the period and is in May replaced by a very feeble easterly element. The 
deflection is hence opposite to that of the preceding period but is in the same direction 
as at Calcutta and Saugor Island. 


During the south-west monsoon months the mean winds are from south with moder- 
ate casting, decreasing slightly with the advance of the season from July to September, 
but chiefly in the last month, as is seen from the following 
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Both methods of calculation of direction hence give almost exactly the same results 
The slight change of the wind direction during the peiiod is hence opposite in sense to 
that of the hot weather. 
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Variation of the mean* air movement during the dav. 

I I 

FcZoC^i— The diurnal variation of velocitj is very marked during the greater" 
part of the year. The data trill be found in Table i of Appendix B and the curves 
plotted from the data for each month in Plates XXV and XXVI. 

Cold 'neatkr The diurnal variation is slight to moderate in amount in the 
season of north-west or land winds from October to February. The mr movement is 
greatest at 3 P.M,, falls slightly during the next hour and then rapidly until 6 P.M , when 
' an abrupt change occurs in the decrease of velocity, It falls very slowly until ,10 p.M. 
or ti P.M., thence rises slowly but steadily until 8 A.M,, and thence more rapidly until 
10 a.M. From 10 A M. to I P.M. it is almost unchanged in the months of October, 
November and December or rises slightly in January and February, and from Ji P.M. it 
increases rapidly until 3 P.M., the epoch of maximum movement. The anomalous feature 
of nearly unKorm velocity from 10 A,M. to I P.M., usually the period of most rapid increase, 
present in the October, November and December curves, is not shown in January and 
February. As the air movement is practically from the same direction during the whole 
period, it is not passible that this feature can be due to local peculiarities of exposure of 
the wind instrument. It is hence without doubt a peculiarity of the air movement of the 
period October to December which requires explanation. It may be noted here that a 
similar retardation or brief diminution of the rate of the morning increase of velocity is 
shown in the curves for April, May and June. ^ 

ffof wea/Aen— The diurnal variation is most marked and largest in amount in the hot 
weather months, and is absolutely greatest in April, 

The maximum movement is at 3 P.M. in March and April and at 2 p.M. in May. 
The velocity then decreases very slightly until 4 P.M. after which it falls rapidly until 7 
or 8 P.M. and thence slowly and somewhat irregularly to the minimum of the day at 5 A M, 

It thence increases more or less rapidly until noon on p.M. and from that hour slowly 
until the epoch of the maximum at a P.M. or 3 p,m. The May and April curves show a 
notewortliy diminution in the rate of increase of velocity from 8 ft.M. to 10 A.M, during the 
period of increasing temperature. 

Souih'Msi monsoon pe)tod,~’l\i& diurnal variation is of the same type throughout 
ihe south-west monsoon months from June to September, The chief features of thb 
mean air movement of the period are that it decreases to a moderate extent throngboutthe 
period and that the amplitude of the diurnal variation decreases pari passu, the ratio 
between the arithmetical values of these two elementsbeing almost constant for the period, 
The data illustrating this will be found in the table on page 78. 

The diumalvatiation during this period is very similar in character to that of the 
preceding or hot weather season, and is in fact of the same general type. 

The maximum air movement during the day occurs at 3p,M,in all months of -the 
period except in June when it is at 2 p.m. It decreases slightly until 4 P.M, and thence 
rapidly until 8 P.M. when the rale or decrease changes abruptly and largely. The move- 
ment diminishes slowly but irregularly during the night until 5 a,m. (or 6 a.m. in June) 
when it is absolutely least. It thence increases more or less rapidly until 2 P,M, and 
thence slightly to the maximum. There is exhibited in every month a short temporary ' 
diminution of the rate of increase during the morning hours from 8 to 10 A,M. This 
feature, it may be noted, to a less marked extent at Saugot Island. f t 



RECORDED AT CHITTAGONG FROM JUNE 1S7J TO DECrMBER iSaO. 


77 

The diurnal variation of tlie air movement at Cbittagon;* hence belongs to tivo typob-, 
viV., that of the dry season of north-west winds and that of the damp period of southerly 
sea winds. 

The maximum occurs at about the same instant throughout the whole year, vis,, at 
3 p M. or about an hour to an hour and a half after the instant of maximum temperature 
at Chittagong (but not of the interior of Bengal). The chief difference between the 
diurnal variation of the two periods is that in the dry period the epoch of the minimum is 
early in the evening from y to 10 P.'ii. and in the damp period about sunrise and nearly 
coincident with the period of minimum temperature in the diurnal variation. Air move- 
ment is practically constant in amount or increases slightly during the night period from 
10 P.M to in the dry season of northerly winds and decreases to a moderate evtenl 
in the same period of the day, during the season of damp southerly winds. The Calcutta 
and Saugor Island data show that a similar contrast obtains at these stations. 

The most remarkable feature in the diurnal variation o( the air movement at Chitta- 
gong is a marked temporary diminution ol the morning rate of increase of velocity during 
a brief period, usually from 8 to lO A.M. Another noteworthy feature is a comparatively 
abrupt diminution of the evening decrease of velocity for a brief period during the evening, 
These features are exhibited by the data of the following table giving the hourly change 
of velocity for the mean day of the year and of four typical months. 
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The fdiowing are the chief inferences from the preceding data:— 

(1) The air movement commences to decrease in amount at about 3 P.M. in all 

seasons. 

(2) The decrease is rapid from about 4 p.M. to 6 p.M. in, the cold weather, and 

from 4 p.M. to 7 to 8 P.M. in the hot weather and rainy seasons. 

(3) The decrease is small and somewhat irregular in amount during the night. 

(4) The air movement begins to increase at 5 a.m. Tbe rate of increase is 

moderately large from 6 A,M. to 8 A.m; , 

(5) From 8 a.m. to 10 a.m, the rate of increase is much smaller than during the 

preceding two hours or succeeding tiiree hours more especially. 

(6) The rate of increase of air movement during the day is greatest during the cold 

weather from 1 p.M.to 3 P.M, and during the hot weather and rains from 
6 A.M. to noon. i 

(7) The difierences between the diurnal variation of the air movement in the 

short season of dry land ninds and the long season of damp sea winds are 
less pronounced at Chittagong than at Rangoon. 

The following table gives a comparison of the mean daily air movement and the 
amplitude of the diurnal variation 
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The ratio is much larger for the period of the land winds than for that of the sea 
wnds. It averages r6 for the period, October to February, and I’o lor the period, April 
to September, Hence relatively to the actual mean movement the diurnal variation is 
larger and more important in the former than the latter period— Chittagong agreeing in 
this respect with Calcutta and Saugor Island. 

Diurnal rotation or variation of direction of air movement. 

The data are given in Table $ of the Appendix In this table the data for each month 
are resolved in the northerly and easterly directions and the average total components to 
these directions of the air movement at each hour are given. The average hourly move- 
ment for the whole day is given in tbe lowest horizontal row, and may be*' assumed to 
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represent the movement tlue to the general pressure conditions ol the period. When this 
is applied (with the opposite sign) as a correction to the hourly values, the rcsiduaU in the 
two directions form scries which, when plotted with a common origin and axes at right 
angles to each other, give curves that represent the variation in direction and amount 
during the day— due to the varying diurnal actions and conditions. 

77 jc_ycrtr.“The variation of the components in the northerly and easterly directions 
for the mean day of the year is shown by the curves, Figs, i and 2, Plate XVIII, and of the 
velocity (irrespective of direction) for the mean day of the year in Fig, 3 of the same plate. 
Plate XVII, Fig. 5j is plotted from the actual means and Fig. 6 from the means smoothed 
by the application of the harmonic formula. The curves are elongated narrow ovals with 
their axes lying E, N. E, and W. S, W. and hence approximately at right angles to the 
coast and interior ranges of hills. 

The mean diurnal rotation as exhibited by the two curves indicates a feeble flow 
from north and east during the night and morning hours, and a much stronger flow from 
south and west during the day hours from 10*30 a.M. to 7*30 p.m. The chief feature of 
the movement is probably in pact at least doe to an alternating movement between the 
sea and the Chittagong coast district and hills. The northerly movement on tlie mean 
of the year is greatest at about 4 A.M, and the southerly element at about 3 p,m. The 
easterly component is a maximum from 9 A.M. to 10 a.m, and the westerly clement 
3 P.M, to 4 P.M. or at the hottest time of the day. 

The diurnal rotation varies considerably in character during the year. An examination 
of the monthly curves, Plates XIX to XXIII, shows that they may be arranged under two 
types, The first type is for the period of land winds from October to February. The 
diurnal rotation of the remaining seven months belongs to the second type, 

A reference to the curves in Plate XVIII shows that the epoch of the maximum 
air movement is coincident with the maximum movement from the southerly and westerly 
directions. The minimum movement also agrees in its epoch with the maximum 
northerly movement, but precedes the epoch of the maximum easterly movement by 
about five hours. ' 

Oold ueoifier.—Tht carves for the period October to February are complex, consist- 
ing of two or more loops and form very narrow elongated figures, the axes of which 
are approximately in an E. N. E. to W. S, W, direction. Hence the chief feature of 
the diurnal rotation in this period is an alternating movement from west and cast. The 
easterly movement is greatest in the morning hours from 9 to 10 A.M. in October, and 
from 10 A.M. to 11 A.M, in November, December, January and February, that is in the 
morning about the time of most rapid increase of temperature in its diurnal variation in 
Bengal. The westerly movement is restricted to the afternoon hours from about noon to 
S P.M. and is most vigorous from 3 P.M. to 4 P.M. throughout the period. The most 
important and largest loop of the curve is that which corresponds to the afternoon and 
evening hours, This loop is described in the retrograde direction. The alternating 
northerly and southerly movements are feeble. The latter is strongest at about 3o P.M. 
or II P.M. and the former in the morning at about 10 A.M. 

In Figs. 3 and 4, Plate XXVII, are given curves representing the variation of the 
northerly component of the diurnal rotation, and in Figs. 7 and 8 of the same plate 
similar curves for the easterly component for the months of December and January, 
These curves are of considerable interest. 
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The curves for the easterly component (Figs . ) and.S, Plate XKVfll are similar m 
form to those for April and July and indicate clearly that the variation of this element is 
constant in general character during the whole year and is quite independent of the 
general seasonal changes. They vary slightly in the epochs of the maiiiinuni and 
minimum values, and largely in the amplitude of variation. The variation in that direction 
probably represents a diurnal alternating movement between the Chittagong hills 
{averaging SjOgo feet in their higher elevations) and the low ground of south-east (Bengal 
and the adjacent sea area. ' ' 

The chief features indicated by the curves for the variation of the east component 

are ' 

(1) A short oscillatory variation of the easterly, movement between 8 A.M, and 

noon giving rise to a hump or shoulder of some interest in the curves 

(2) An increasing movement from the west between noon and 3 p.m., followed by 

a decreasing movement until 8 P.M. or 9 P.M. , 

(3) A movement from the east during the period 10 p.m. to about noon, very 

feeble in amount from 10 p.m, to 7 a.m. 

The comparison of the curves, Figs. 3 and 4, Plate XXVII, representing the vatlaion 
of the northerly component for December and January with those of Figs, i and 2, for 
April and July show that the variation of this component in the cold weatbenis not only 
small m amount but inverse in general character to that of the hot weather and rains. 
There is a very feeble southerly component during the afternoon and night hours from 
about I P M, to about 2 A.M. on the average of the period The northerly component 
increases from about 7 a.m, to to a.m. and then decreases until i P.M. The variation 15, 
however, small ^in amount and apparently of little importance. It represents the slight 
variation at Chittagong of the diurnal air movement in that direction due to the changes 
of the thermal relations between norlh-eastern India and the Bay. . ^ 

Affl/ mathr and ratny seasons,— ‘The diurnal rotation of the air movement of the 
remaining seven months, the season of southerly ssa winds, is of one type, and is large in 
amount and very clearly defined. The curves representing the rotation for these months 
are given In Plates XIX to XXIII. They are all elongated oval curves, mth their longes 
axes running in a general north-east and south-west direction, but with the easterly and 
westerly elements decreasing in importance with the seaspn. The following gives 
approximately the direction or lie of the longer axis for each month, and a comparison 
with the mean wind direction ' 
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The data of the last column shoi? that the mean difference of the tno directions is 
6o®. The acute angle between the directions increases during the hot tveather from gi® 
to 68° and is nearly constant during the rains, averaging 69'. 

The general shift of the axes corresponds with the change of the mean direction or 
more strictly with that of the easterly element in the southerly sea winds of the period, 
and is throughout nearly at right angles (more exactly about 69®) to the mean wind 
direction. The curves are all described directly or clocic*wise. The easterly clement of 
the diurnal rotation obtains on the average of the period from 8 P.M, to noon, and is 
strongest from 8 to lo A.M. The westerly clement prevails during the remaining eight 
hours of the day from noon to 8 p.m. and is most vigorous from 3 to 4 P.M. These 
epochs, it will be observed, are the same as in the corresponding alternating morement in 
the dry season. 

The alternating movement from the north and south directions is as strongly marked 
as the east and west movement. The- northerly element obtains from about 8 P.M. to 
10 A.M. and is strongest in the early morning about sunrise, ue., from 5 A.M. to 6 A.M. 
The movement from the south obtains from 10 A.m. to 8 P.M. and is greatest from i P.M. 
to 3 P.M. and hence during the hottest period of the day. 

The season of sea-winds may he divided into the hot season from March to May and 


the rainy season from June to September. 

In Figs. I and g of Plate XXVII are given curves representing the variation of the 
northerly and easterly components of the diurnal rotation for the month of April, most 
fully representative of the hot weather conditions. 

The curve, Fig. 1 of that plate, shows that there is a northerly component from 7 P.M 
top A.M., and that it varies little in amount or intensity during the night hours iron 
9 P.M togA.M., when it has its maximum value. It increases rapidly from 7 P.M. t" 
o P.M. and decreases as rapidly from 6 A.M. to 9 A.M. The component is southerly from 
9 A M. to 7 P.M., reaching its maximum southerly value at . P M. This cur« repr^enta 
the large variation due to the heatingofthelandmtenor of northern India relative to 
the sea area of the Bay and its relative cooling during the night. The amplitude of this 
movement is, as might be expected from the temperature conditions, greatest m 

curve Fig. g of Plate XXVII, representing the variation of the easterly com- 
ponent, is of the same type as that of the corresponding 

Lclically the same epochs but with much greater amplitude of variation There 
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So 

The folloning table gives tbe total amplitude of this variation m the east and 
Tvest direction throughout the year 
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Figs. 2 and 6 in Plate XXVII give curves representing the northerly and easterly 
components of the diurnal^ rotation for the month of July, representative of the rainy 
season. The curve for the northerly component closely resembles that for April. The 
component is north or positive from 8 p.M, to to a.m, and Is greatest at 5 A.M. It is 
negative or south during the remainder of the day, being a maximum from 2 to 4 p.W, 
The amplitude gf this oscillatory variation is practically the same durihg the two months 
representative of the hot and rainy seasons. The alternating movement in this direction 
is evidently due to the sara^ general action in thesfe two months representative of the 
two periods, vis , the general variation of the air movement over northern India and the 
Bay due to the variation of the thermal gradients during the day. It is probable that this 
large movement in the rainy season may be in part a^result' of the condensation of 
aqueous vapour, greatest in the day hours. 

The curves representing the easterly movement, show that the movement is from 
east between 7 P.M. and u A.M. (being greatest at 9 a/mi) and from west during 
the remainder of the day (being greatest at 2 P.M.). The amplitude of this movement is 
considerably less in July than in April. ’ 

The following is a suntmary of the chief features of the diurnal rotation of the 
winds, and of the accom'pan3’ing pressure, temperature and aqueous vapour varia- 
lions for each season of the year ' i 

Cold vcaiher, or season of dry mrih-viesterly muds, Nmnthr to yanuhry, 
preceded and follo'wed by ihe trijtistimal months of October and. February. 

The mean wind direction in Bengal during this period is approximately north-west, 
determined by the mean pressure and other conditions in northern India. One of the 
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most important of these is the Trestetly fiow down the Gangetic plain, fceole in Upper 
India and moderate in north-east India, but varying considerably in strength during the 
day, due to the varying temperature and pressure conditions and relations between 
northern India and the adjacent seas. 

The day may be divided up into four periods. The following describes the more 
important features of these periods at Chittagong;— 

First period, from 10 P.sr. to 6 a,m. The air movement increases verj’ slightly, the 
northerly and easterly elements both increasing. The changes occur slowly during this 
period, and the wind throughout this as during the remainder of the day is from some 
northerly direction. Temperature decreases steadily but slowly throughout the period, 
and pressure decreases until 4 A.^^,, when it begins to increase. The amount of aqueous 
vapour present In the air also decreases slowly but steadily throughout the period 
parallel with the temperature, but not with the pressure variation. 

Second period, from 6 A. M. to 10 A.M. The air movement increases slightly to 
moderately, and both the northerly and easterly components increase during the period 
up to their maximum values. This period is noteworthy as temperature, air pressure and 
aqueous vapour pressure all increase, the second and third to their maxima day values. 
The rate of increase of temperature during the day is greatest from 8 a.m. to to A.m. 

Third period, from 10 a.m. to 4 p.m. The air movement increases rather napidly 
up to its maximum daily value at about 2-30 P.M. or the epoch of maximum tcmpecaturc 
(i*45 P.M.) This is chiefly due to a rapid increase of strength of the westerly component 
which attains its maximum from 3 p.M. to 4 p.m. The northerly element, on the other 
hand, decreases slightly but steadily in strength during the period. The air pressure 
decreases throughout to a minimum at about 4 P.M. Temperature incre.iscs and 
aqueous vapour decreases from 10 a.M. up to about 2 P.M., and thence commence to 
change in the opposite manner. 

Fourth period, from 4 P.M. to 10 P.M. During this period, the northerly element of 
the air movement increases slightly in strength whilst the westerly component diminishes 
rather rapidly. The resultant movement hfince decreases rapidly during the first half of 
the period and then moderately. Temperature decreases during the whole of this period, 
and the air pressure increases. The rate of decrease of air temperature is moderate to 
large from 3 P.M. to 8 P.M. and thence diminishes steadily in amount. The aqueous 
vapour pressure decreases slowly during this interval. 

The semd period of the year, oj mttherly sea •xinisjrom March to SeflemSer. 

The day may be divided into four nearly equal periods in considering the various 
changes accompanying the diurnal rotation of the air movement. 

First period, from 4 A.M. to 10 A,M. The air movement is usually least at about 
5 A.M. or at about the commencement of the period. It increases slowly until 6 A.M., 
thence rapidly until 8 A.M. and again rather slowly until lo a.m. This last feature is 
pronounced and is of much theoretical importance. The southerly element is least at 
4 A.M. (or there is a residual northerly action, greatest at 4 A.M.) and decreases slowly 
during this interval. The easterly element increases up to a maximum at to A.M. on the 
average of the period. Pressure increases during the period and temperature and the 
aqueous vapour pressure decrease until about 6 a.m., when both begin to Increase. The 
rate of increase of temperature is large from 8 A.M.' to to A.M, 
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The curves for June, July, August and September exhibit a small but noteworlby 
kink for the period from 8 to lo or n A.M. ■' i 

Second period, from to A.M. to 4 P.M. During this period the velocity increases 
rather rapidly up to a maximum about 3 P.M. This is chiefly due to a marked increase 
of the southerly componentj and to a slightly less extent of the , westerly component. 
Both of these reach their maximum shortly after the epoch of maximum temperature. 
The westerly influence is greatest in the hot weather and is then in part due to the, action 
of the Central Burma high temperature area and in part to the strengthening and extension 
of the westerly movement down the Gangetic plain across Bengal. The strong southerly 
component in both the hot weather and rainy seasons is due to the action of the Chota 
Nagpur depression which gives largely increased influx across the head of the Bay during 
the whole of the period, but greater in the hot weather than in the rains, when the 
hot weather sink develops into the south-west monsoon trough of low pressure extending 
from Chota Nagpur into Sind. During this interval pressure decreases, and until about 
j P.M. temperature increases and changes slowly until 3 P.M. or 3-30 P.M. 1 

The aqueous vapour variation is large and marked during the hot-weather period, 
and inverse to the temperature variation and is due to convective movement accompany- 
ing relative dryness of the air in the lower or middle strata. This effect of convective 
movement is absolutely greatest in April, During the monsoon months, June to 
August, when there is much cloud and the Bengal ground surface is more or less 
saturated with moisture, there is little convective action, the aqueous vapour pressure 
throughout the day hours follows directly, the temperature and wind changes during 
the month of October, a very slight convective action is shown. 

Third period, from 4 P.M. to 10 P.M. The air movement decreases rapidly during 
this period, and especially from 5 P.M. to 8 P.M., the period of greatest decrement of 
temperature. This change is due to an almost equally rapid decrease of both the 
southerly and westerly components. The movepient from 8 P.M. to 9 p.m. or 10 P.M. 
differs little in either direction or amount from the mean of tire day. 

Fourth period, from 10 P.M. to 4 A.M. The air movement continues to decrease 
during this period, due chiefly to slow decrease of the southerly component. The easterly 
element changes only slightly and somewhat irregularly. During this period temperature 
decreases and pressure increases, whilst the aqueous vapour pressure decreases slowly. 


Variabiljtv of the air movement. 

The following table gives the mean diurnal air movement for the four seasons of 
the year and the w hole year for each year of the period 1 879—1896 : — i 
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RECORDED AT CHITTAGONG FROM JUNE 1S79 TO DECEMBER 



The data at first sight suggest that the anemograph at Chittagong bepame less 
sensitive, due to increasing friction of ether resistances, during the last nine years. A 
comparison with the corresponding data for Saugor Island and Calcutta sliows a general 
agreement in the variation from year to year. 

The data are not sufficiently exact or for a long enough period to furnish evidence of 
periodic variation. They indicate that the air movement at Chittagong was a maximum 
in i8S3'i 885 and a minimum from 1889 

In the following table are given the number of days in each month in which a total 
of 200 miles of upwards was registered during the sixteen-year period 1879-1894:— 






















































mscussioir of the anemographic ob^erva'tions 


S6 

The air movement in 24 hours exceeds coo miles on 31 days in the year oi^jjhe 
average of the sixteen years 1879-1894. It exceeds that amount on more than five daj's 
in three months, i>is,, April (7*6 days), July (6’8 days) and June (5'r days), that is, in the 
month most representative of the hot weather in Bengal and in the earliest months of ihe 
rains. Strong winds exceeding 200 miles in 24 hours were recorded on no occasion in 
December, January and February. 

The following gives for comparison the average number of days per mensem in 
which the air movement exceeds 200 miles per diem at Chittagong and Calcutta:—- 
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The preceding data are interesting, as they show that strong winds (or an air move- 
ment exceeding 200 miles in 24 hours) are slightly more frequent at Calcutta than at 
Chittagong in the hot weather months of April and May, but are less frequent in July and 
August, 


The following table gives data showing the mean number of days, in each month, on 
which winds of different strengths, or air movement of different amounts, obtained ^ 
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The preceding data indicate that winds totalling less than 50 miles per diem prevail 
Oft an average oJ 113 days in tbs year (or form 30 percent, of the obsen-attons) and 
totalling less than too miles on an average of ssi days (or 62 per cent.). \Yinds ranging 
between too miles and 200 miles occur in 116 days of the year, and exceeding 200 miles 
on only 28 days. 


The following tabic gives the largest amount of wind recorded in an hour in each 
month of each year of the period 1880 to 1S96; — 
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The following table gives a summary of the absolute maximum velocity or amount 
ol wind in 24 hours recorded in each month during the period, of the mean maximum 
amount in 24 hours, and mean daily amount for each month of the year : — 
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fiS DISCUSSION OF THE ANEMOGRAPHIC OBSERVATIONS 

I 

The data o£ the preceding table indicate that the annual variation of the mean 
maximum wind velocity is similar to that of the mean ait movement. The ratios of the 
strongest to the normal winds are greatest for the cold neather months, when the mean 
air movement is lowest. The strongest winds during the whole period were experienced 
during cyclonic storms or cyclones in the months of October and November, Winds 
during the cyclonic storms of the rains at Chittagong are no stronger than are frequently 
experienced in the hot weather months of March to May, 

Abnormal or meteorological winds. 

Cold weather It has been already pointed out that Chittagong is not in the 

main stream of either of the two great currents which prevail in Bengal but is from its 
position in what may be termed a backwater. 

This feature is only slightly exhibited in the months of December, January and 
February, when the north-westerly winds of the dry season hold with great steadiness at 
Chittagong as elsewhere in Bengal. The feeble depressions which advance eastwards 
across Northern India and give brief periods of moderate to strong southerly winds at 
Saugor Island, affect the amount of the air movement to a less degree at Chittagong but 
usually cause the wind to shift round to southerly directions for short periods. The 
greatest amounts of wind in one hour recorded by the anemograph during these months 
in the period 1680 to 1896 at Chittagong were 14 miles in January and 17 miles in 
February. These strong winds were registered during the passage of low pressure 
waves or depressions flora North-West India across Bengal into Burma. 

The winds are usually a little later in shifting permanently from their cold weather 
to their hot weather directions (south with slight westing) at Chittagong than at Saugor 
Island. This change occurs at Chittagong on the average in the first week of March. 
The following gives approximate dates of the change during the period 1880 to 1896:— 
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RECORDED AT CHITTAGONG FROM JUNE i8;9 TO DECEMBER iF)5. Sg 

On the average of these years the date of commencement of the southerly winds of 
the hot weather period is the 4th of March. 

Hot vicaiher period . — The southerly winds which blow during tlie hoi weather season 
are of very varying intensity, depending upon the temperature and pressure conditions in 
the interior, more especially in west Bengal, Bihar, and Chota Nagpur, The air movement 
at Chittagong during the hot weather period follows closely in its variation from day to 
day that of Saugor Island. The hot weather winds are occasionally of great intensity 
at the Bengal coast stations, where southerly winds of the force of a gale prevail. During 
the summer periods very strong easterly winds blow down the Assam valley, and vigorous 
hot day westerly winds down the Gangetic plain. The conditions for the greatest develop- 
ment of these winds are stated in the memoir on the winds of Saugor Island. 

The following table gives three examples of vigorous air movement at Chitl.igong 
during the hot weather seasons of the period 1880 to 1896, one for each month of the 
period, and at intervals of four years. They are fairly typical of the strong sea winds of 
occasional occurrence in south Bengal during the hot weather. The periods selected 
are:— 

May 28th to 30th, 1884. 

April 14th to 17th, 1 888. 

March 38 th to 30th, 1892. 


The table gives the total amount of the air movement per dlcm, the percentage 
variation from the normal and the maximum amount of wind in one hour on each day 
during these three periods of strong hot weather winds at Chittagong and Saugor Islands. 
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The data of these periods of strong tvttids for south Bengal are of considerable 
iaterest. They Mcate that at such periods the irirrds at Saugor Island blow a steady 
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gale with very slight irregular changes, and that there is practically no regular diurnal 
variation. At Chittagong, on the other hand, the air movement exhibits a fairly well 
marked diurnal variation, similar in character and epochs to that of ordinary weather, but 
of less amplitude relative to the mean of the day. 

The follovring table giving the mean hourly movement for each of these three 
selected periods of strong hot weather winds at Chittagong and Saugor Island, shows 
this contrast dearly 
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The data not only indicate the general character of these winds, but also show that 
although the movement is less vigorous at Chittagong than at Saugor Island, the 
increase of the movement relatively to the normal is greater and more marked at the 
eastern coast station. Winds are, at Chittagong, frequently from two to four times their 
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normal strength in these tnotiihs, when the general movement is of considtrablo inlcn* 
sity. 

It is noteworthy that the air movement at Saugor Island is of greM inlcnsuy through* 
out the whole 24 hours during such periods and exhibits no marked diutml variation such 
as invariably obtains over the whole of the interior of northern India in the hot wcvtiier. 
The air movement at Chittagong, on the other hand, exhibits a lairly well marked 
diurnal variation, agreeing closely with that which obtains on the average of the period. 

This contrast between the air movement at Saugor Island and Chitkagong is of 
considerable interest, Wind data are given in the memoirs on the winds of Calcutta 
and Saugor Island for three periods of very strong hot weather winds. The following 
gives data for Chittagong of these three periods for comparison with the corresponding 
data given in the Saugor Island and Calcutta memoirs — 
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In the first, third and fifth figure columns are given mean hourly velocities for each 
of the three periods and in the second, fourth and sixth figure columns actual hourly 
amounts for the day in each period most representative of the period and characterised 
by the strongest winds. It will be noted that in each of these periods the diurnal 
variation of the velocity is very clearly exhibited. 

The steadiness of the winds during these periods is shown by the following table 
which gives the number ol winds (recorded at hourly intervals) from the sixteen points of 
the compass on each day during these three periods 
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Soiifb’West mnsoon or ratuy season . — The chief features of the weather or 
meteorology of the south-west monsoon or rainy reason in Bengal are fully given in the 
Saugor Island winds memoir. The rains usually set in about the middle of June. 
Cyclonic storms, sometimes of great intensity, form in the Bay before the advent of the 
• monsoon proper. The storm data of the past 150 years show that these storms, which 
are usually initiated in May, advance either to the Lower Burma coast, the west Bengal 
coast or the Madras coast. There is no example of a storm having struck the Chitta- 
gong coast during this period. Chittagong is to some extent affected by the storms of 
this class which cross the west Bengal coast. Two examples of this type of storm gave 
strong ninds to Chittagong during the period of the anemographic observations, vis., the 
cyclone of May a5th to ayth iSfiy* snd of May 25th to 27th 1893. These storms are 
briefly described in tlie Saugor Island memoir. It may be noted that the centre of the 
first storm crossed the coast near Balasore at 4 of the 26th and the second near 
Contai at 5 A.w. of the 2<5th, 



















































•RECORDED AT CHITTAGONG FROM JUNE 1S79 TO OECEMOER iSjS. 


The following gives complete wind data of Chittagong during these two storm 
periods 
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As Chittagong was at a considerable distance to the east of the tracks of the centres 
ol these storms, there was comparatively little shift of wind at that station. TJie data 
show that during these storms, the diurnal variation was, on the whole, well marked and 
regular in character. In the storm of the 25th to 27^^ hittagong ata 

exhibit a large irregularity and diminution of wind force for some hours a ter t le centre 
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passed Inland near Saugor Island. This rras exhibited to a similar extent at Saugor 
island and Calcatta, and is hence probablya special feature of that storm and' not due to 
local conditions at Chittagong. 

The rains in Bengal are usually initiated in the second or third week of June by 
•a cyclonic storm, generally of moderate intensity. These introductory storms pass inland 
across the Orissa or west Bengal coast, and hence affect the ninds at Chittagong very 
slightly in direction, and only to a moderate extent in their intensity, Strong monsoon 
winds obtain for some time after the passage inland of each storm. Dunng the remainder 
of the season from the middle of June to the end of September periods of strong monsoon 
winds alternate with periods of feeble winds at the head of the Bay. Each period of 
strong winds is, as a rule, initiated by a cyclonic storm, usually of slight to moderate 
intensity. These storms of the rains almost invariably form in the north-west of the Bay 
and cross the west Bengal or Orissa coast, and hence affect Chittagong very slightly. 
The chief feature of the air movement at Chittagong during the rainy season is thus the 
alternations of strength accompanying the general changes described above. 

It will suffice to take three cases at random, wir., the months of July 1S84, August 
1888 and September 1892. 

The following fable gives the periods in each of these months during which the air 
movement was alternately above and below the mean, the mean movement during each of 
these periods and the maximum or minimum amount of wind recorded in each period.— 
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P 5 


The data shoir fully the variation or oscillatory character of the air movement In each 
of these months. The data (or the month of September are very instructive from this 
point of view. 

The rdreuHit^ setdh'mcsi jitonsoo/t pcriod^Ociohci' io jDcccfliicr.— During the litct 
stages of the south-west monsoon in October and November when the current is backing 
or retreating down the Bay the Chittagong coast is at distant intervals visited by severe 
cyclonic storms. They form in the centre of the Bay, and instead of passing 
westwards to the Madras coast proceed northwards. If these storms, as occasionally 
happens, recurve to the east, they strike the North Arakan and Chittagong coasts instead 
of the south Bengal or Orissa coast. 

The only important storms of this class at Chittagong during the period were the 
following 


(fl) Storm of ist November 1884. 
(i) Storm of 22nd October 1893. 
(c) Storm of 2nd October 1895. 

{d) Storm of 12th December 1895. 


I 


There were no Bay-formed vigorous storms which affected Chittagong in the 
years 1879,1880, 18S1, i88a, 1S83, i 856 , 1887, iJSg. 1891, 1892, 1894 and >896, that 
ft iw twist ytKS. wt tk tetw-ytat ptmd. 

, It may also be noted that a feeble storm gave moderately strong winds to Chittagong 

on the 7th October 1888. 

The following gives wind data for the more important of these storms, («) ,(i) 


and (f]:— 

r/iB sfrwirt/ /if fVosefliicr/i'^f-There is no account of the storm given in the 
Annual Report on the Meteorology of India for the year. The following brief account 
is taken from the '‘Meteorological and Rainfall Summary for the month of November 

1884’' published by the Bengal Reporter. 


"During the closing week of October a considerable burst of rainfall occurred over 

the greater part of Bengal; but on and after the 27th the north-cast monsoon spread 

itself over the whole province, giving northerly winds with fine weather, a altmg 
temperature, and clear skies. South-west monsoon winds were, however, probably still 
blowing in the centre of the Bay, and weather became unsettled in the Bay on tk 31st 
instant, with the result that a small cyclonic whirl was generated near the hcadot tbeBa^ 
This storm must have been comparatively small and local, though father seme 
character, for it gave little or no indication of its existence nil U reached the Cha agong 
coast on the ist of November, crossing the mouth of the Megna into the Noahhally and 
Comilla districts, it had, however, filled up and almost disappeared before the 2nd. 

and thus the observations gave little indication of its character. 

however, accompanied it and blew at Chittagong from about noon to 5 p.M. ot 1st, 
during which time they did a considerable amount of damage. Heavy ran accompanied 
this storm in the districts through which it passed. ' 
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The following wind data for Calcutta, Chittagong and Saugor island radicate the 
chief features of this storm 
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The data for Saugor Island and Calcutta are in general agreement with those of 
Chittagong, and indicate that a storm of considerable intensity, but of small ektent, affected 
the north of the Bay on tlie ist November. The storm appears to have passed in a north- 
east or east-north-east direction across the head of the Bay towards Chittagong or to have 
recurved largely near the head of the Bay as it influenced the winds at Saugor Island and 
Calcutta sometime before it affected Chittagong. The most remarkable feature of the storm 
was the very short period during which strong wdnds lasted at all these stations. The 
maximum amount of 35 miles in an hour was recorded by the anemograph at Chittagong 
between 4 P.M. and 5 P.M. This is the largest amount registered m one hour by 
that instrument during its employment from 1879 to 1896, 

The item of the 22nd Ocioier This is fully described in the India Monthly 
Weather Review for October 1893, and was remarkable for its very small extent 
or diameter, as well as for the rapidity with which it developed. It formed on the 19th 
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and aoth to the west oi Diamond Island in an area of squally weather and heavy rain. It 
advanced at first northwards, and on the 20th began to recurve slightly to cast. On the 

atstthe centre passed about sixty miles to the west of Qittagong and on the morning 
of the 29nd struck the coast very near to the mouth of the Mcgna, passing over Noakhafi 
about 1 1 A.M., and near to Comilla about 1.30 P.M. The storm is stated^o have lasted 
about la hours at Noakhali, where 75 per cent, of the houses were blowm down, Hardly 
a house was left standing in the Fenny sub-division. The longest diameter of the 
storm area was probably not more than 250 miles. The following gives ivind observa- 
tions on the 21st and 22nd at Chittagong as recorded by the anemograph:— 
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Storm of Slid October /iJpj.— The storm of October 1895 is fully described 
in the India Weather Review for that month. It formed in the north-west of the Bay 
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on the"27th-and 28th', and ' developed to’ a storm of mdderate intensity' ‘oh^the'^blh, 
when 'it wiis advancing northwards 'and' r'ecurvlng to feast, '’ U increased' in'. 'seVferity 
on the 3'ist October, when itcftssed the coast ‘ some distance ■tO''the'’ east" of 1 Sa’ngdi 
I^and -about 8 'P.M/‘ The ' centre advanced in'''a'|ed^'|nortH-easler]y’'directJoh 7 duriiijs 
the night 'and was hear 'Dacca on the niorhlhg 'of the and. ‘‘Thfe storm' 611 ed hp rapidlj 
during the next '34 hdursi Chittagong -tvas hfenceata considerable'distanceUbroiigh- 
out from the centre of the storm, 'hut h'ad'very strong, tHhds'bh;tfe;m'orhing 'df‘the'’^ 
when it was in the south-east quadrant of the storm areat ’The' folldwlh^ gives 'complete 
dataof the air movement at Chittagong during' thfekormi— ' ' ' 'v ' 
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Concluding remarks. 

In the preceding discussion of the ancmographic obserii'ations at Chittagong hare 
been staled the more important features of the air movement at that station. These 
differ in several important respects from the air movement at Rangoon^ more cspecialiy 
in the diurnal rotation of the winds, 

The air movement at Chittagong is similar in its general character to that ol south 
Bengal as given by the anemographic obsenmtions recorded at Saugor Island and 
Calcutta, but its direction is modified by its proximity to the Arahan hills. The mean 
air movement during the cold weather is from north-west as over south Bengal 
generally. The direction is more northerly than in central Bengal as shown by the 
following data for the month of December. 


■ 

Mean wind direction. 


December, 

Cillcutta .... 

N. 13MV. 

Gurdmn . . . • 

N iS“W. 

Bcrhaitiporc 

N. 3 o°W. 

jessore . . . . 

N. i3°W. 

Natjjanfanj 

N.36MV. 

Chittagong 

N. 18' W. 

Akyab .... 

. . . . N, 6° W. 

Diamond Island . ■ 

N. 54 ‘’K. 

land current of the period 

recurves slowly under the action of the Arakan 


bills over the north-east ot me day, ana DEcomes part oi ...... 

east over the centre of the Bay. Southerly winds commence on the south Bengal 
coast in the latter pfirt of February or the beginning of March and increase in strength 
with the increasing intensity of the tbetraa! conditions of the interior. The chief 
feature in the pressure condition is the presence of a low pressure area on the mean 
of March and April in Chota Nagpur and south Bihar, and the development of a low 
pressure area.fn Sind which frequently forms the dominant feature during the greater 

part of May and gi\es a strong easterly tendency to the air movement m north- 
eastern India during short periods o( three to six days. The mean wind direction at 
Chittagong determined by the indraught across, the east coast of the Sunderhunds is 
prfel,to He lie el tie teVm liJU e»! .t ngbt angles tn tie genem ti«a el 
ike .Ben^.cossl, or coast ol tie Simderlniias. It sWts slightly to ess! sith tie 

advance of the season from S. 10° W. to S.^E. c n 

During the southwest monsoon or rainy season and while the mam body of the Bay 
monsoon' current is determined to the Gangetic Plain and the Punjab, the easterly 
deflection of the winds is more pronounced in the north-east angle of the an m 
the preceding season. Winds are from about south south-east m June and July, b t 
as the monsoon begins to weaken and when it withdraws from upper India the easlerl) 
deflection becomes less and less pronounced with the result that m September Jie mc..n 
direction of the air movement (S. io° E.) is almost identical with that of May (S. 4 

1 U • 
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The mean direction of the ait movement at Chittagong is hence throughout deter- 
mined by the general conditions in northern India and the Bay but is considerably modified 
by the presence of the neighbouring hill ranges of the Arabn Yoma, the effect of which is 
large In the rainy season but slightly marked in the cold weather and hot weather seasons. 
The movement at any hour of the day may he analysed into the super-iraposition of two 
alternating or oscillatory movements on the mean movement of the period determined by 
the general or mean conditions. 

One of these tao alternating moveroents'is parallel to the lie of the Arakan bills and 
at right angles to the Bengal coast, and the other is east-west, transverse or at right 
angles to the Arakan and Chittagong hill ranges. 

These may be considered separately. A reference to Plate XXVII, Figs. 5, 6, 7 
and 8, will show that the dimnal movement in the east-west direcrion is similar in 
character throughout the whole year and is hence independent of the mean direction 
of the winds and of seasonal variation of meteorological condition. 

This component movement is from east during the evening, night and morning hours ; 
and has its maximum amount at 8 a.m. in the hot weather and at 10 A.M, or ii A,M. 
during the remainder of the year. This epoch hence varies slightly with the season. 

The westerly component obtains from about noon to 8 P.M. and is greatest shortly 
after the period of maximum temperature and when ^the westerly movement down the 
Gangetic plain and across Central India is greatest in its diurnal variation. The ampli- 
tude of the complete east-west alternating movement varies largely with the season, It 
does not vary much during the rains or cold weather hut increases up to a maximum in 
April when the amplitude is about twice as great as in July or December, 

The northerly component is of small amplitude in the cold weather. The variation 
or alternating movement is, on the other hand, large in the hot weather and rains, 
The amplitude is almost the same in amount in the months of April and July representa- 
tive of these seasons, The northerly movement is greatest about sunrise in both seasons 
and the southerly about the hottest time of the day. The month on the whole most repre- 
sentarive of the cold weather conditionsi is January, Curves representing the diurnal 
variation of the velocity oi the air movement, of the components of the diurnal variation 
In the north and east directions and of the diurnal rotation (or that month ivill be found in 
Fig, t, Plate XXV, Figs, 4 and 8, Plate XXVII and Fig, i, Plate XIX. A reference to 
these curves will show at a glance that the following are the more important features 
of the diurnal variation of the air movement at Chittagong in that season;— 

(t) The air movement is least about midnight, increases 'slightly until about 8 
A.m., thence rather rapidly until about 1 P.M, and rapidly to 3 P.M,, 
the maximum movement being recorded during the hourly interval 
from 2 to 3 P.M. The velocity decreases very rapidly from 3 or 4 
P.M,tosor6p.M. and thence slowly from 6 P.M, to midnight with 
a sudden change of rate at 6 P,M. 

{2) The portherly component .is small in amount through the whole period, the 
only Important featnre being a slight increase in the positive 
direction from about 8 A,M, to 1 P.M., greatest at 10 A.M. 

(3) The variation of the east component is large. It is positive during the 
night hours from 9 F>M,, increasmg very slightly in amount until 
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8 A.M. and thence largely until it A.M. when it diminishes tapldly 
U is negative in direction trotn 1 P.M. to 9 P*M, and is greatest from 
the negative westerly direction at 4 p.m. 

As the mean wind direction is from N. s'lV. and the diurnal variation is almost solely 
in the east-west direction, the curve representing the diurnal rotation is an elongated and 
irregular shaped curve with itsjaxis in the cast-west direction and hence largely inclined 
to the mean direction of the air movement. 

The following table gives data showing the variation of the pressure differences be- 
tween Chittagong and seven stations near it in diflerent directions and the variation of 
these differences from the mean of the day 
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The data indicate that the chief changes of pressure modifying the gradients occur 
over the interior of Bengal. 

there is an increase in the gradients, more especially from east to west, between 8 
and 10 A.M. which corresponds to the first period of rapid increase during the morning. 
This Is followed by a considerable temporary decrease of rate from about 10 a.m. to noon, 
following the period of liiosl rapid increase of temperature during the day. The probable 
cause of this is probably a temporary increase of pressure during the period of most rapid 
day rise of temperature in Bengal, A similar effect in the air movement at Rangoon has 
been thus explained in the memoir on the winds of Rangoon and it is hence sufficient to 
state here that the peculiar features of the movement at Chittagong appear to confirm the 
conclusions there stated. 

. Pressure decreases generally' in the interior of Bengal with respect to Chittagong 
during the period from 10 A.M. to 4 P.M. and probably the adjacent sea area and at 4 p.m. 
the gradients are very small between Chittagong and the neighbouring stations. The 
velocity, however, increases due to large increase of movement from the west so that at 
the epoch of greatest movement the mean wind direction is almost due west. F rom 4 p.m. 
to 6 P.M. the velocity decreases with great lapidity-this period coincides with the period 
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of greatest decrease ‘ ot temperature in' the 24 hourly ivariation. H ere again the tendency 
ol the pressure changes due to cooling is'dekyed for I a .period due probably to actions 
explained in the Rangoon raelnoir. The residual air laiovemhntsdp not appear to be 
directly related to the pressure residuals in Benga| given in the fifth, sixth and seventh figure 
columns. , The increasing velocity and westing of the movemuntis ohiefly an effect of the^ 
general, increase in central India. ' - ^ ji , , , 

This appears to be confirmed by the data of the following table giving the ^mean wind 
direction and steadiness at ten stations in Bengal : — , i ^ ' 
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The nind direction data show that with the exception ofDhubri which really reprc*i 
sents the Assam valley and not any part of Bengal, the air movement at 10 a.m, , varies 
somewhat irregularly from that at •< 81A.M. iThe data for all stations show that there is 
between 10 , a, m,, and 4 P.m. a markeddnerease in thei, strength) of-the westerly element, 
which) is as large an amount at Saugordsland and Calcutta as at Chittagong. It^cannot 
be due solely to a local hill and Iplain or -to aland and sea effect at Chittagong and is hence 
in part at least a result of the general large ihcrease of movement in the Gangetic plain 
due to the day thermal actions, ”'This'westerIy inflocnoe is shownialmost as strongly at 
Akyab as at Chittagong, This,! oni the other hand, indicates ;novbment between land and 
sea and that the day movement from west at these two stations may be in part a sea 

breeze and hence that at Chittagong the day shift df rnnd accompanying the alternation 

of land and spa breetPs may be supplemented by the general increase during the day of 
the westerly movement in the, Gangfeb'c plain and Bengal. April is the month most fully 
representative of thQ- hot weather air movement At Cbitlagong.-’.A comparison of the 
curves, Fig. 4, Plate XXV, .Figs, i and 3,- Plate XXVII, and Plate XX, shows at a glance 
the more important features. • > > i . 
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The air movement is greatest in April, and the amplitude of the diurnal vanaiion of 
the Yclodty is also greatest. 

The movement is least about sunrise from 4 to 5 a.m. It increases from that hour 
more or less regularly to the maximum of the day at 3 p.m, (2 p.m. in May). It 
decreases slightly until 4 P.M. and thence very rapidly until 8 p.m. when the rale of 
change is abruptly, and largely diminished. It continues to diminish slowly during the 
night hours. The velocity curve bears a considerable resemblance to ibc cur;'e giving 
the diurnal variation of temperature. The minimum epochs are identical but the maxi- 
mum epoch of the movement is about an hour later than the corresponding tempera- 
ture epoch. The most conspicuous and interesting minor features of the velocity 
curves of the period are a marked large diminution of the rate of Increase during 
the morning houm from 8 to 10 a.m, and the very rapid decrease of velocity from 4 p.M. 
to 7 P.M. These features are exhibited in the curves of the cold weather and rainy season, 
but are most pronounced in the hot weather when the temperature changes .are large and 
rapid. The diurnal rotation of the air movement as exhibited by the method of resolu- 
tion employed is due to alternating movements in the north-south and east-west direc- 
tion of nearly eC[ual amplitude. The axes of the curves representing the diurnal rotation 
of the hot weather are hence oval curves with their axes in a south-west to north-cast 
direction and hence making a large angle with the mean wind direction (approximately 
south). 

The following data give the pressure differences at 8 hours, 10 hours, and 16 hours, 

between Chittagong and seven stations in different directions;— 

* 
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'The preceding data indicate that the pressure differences are large between Chit- 
tagong and the interior of Bengal and that they increase from S a.m. to 4 p.m., most 
largely from 8 A,M. to 10 aIm. The change of gradients between Chittagong and 
neighbouring stations indicates a large increase of movement from south and east in 
south Beng^. ‘ 
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The following shows the changes of the mean wind direction at these stations 
accompanying the pressure changes “ ' 
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The preceding data establish that the diumalichanges of the air movement in Bengal 
in this season are much less uniform than in January. At the majority of the stations 
winds blow much more directly from the west in the afternoon than the mOmmg hours. 
It IS hence evident that the increased day movement in the Gangetic plain modifies the 
air movement considerably in central and perhaps in south-east Bengal, 

The wind data for Akyab and Dipond Island show that a siifiilar increase of move- 
ment from the west occurs at these stations, and at Akyab the wind as at Chittagong 
shifts from an easterly direc&n of 8 a.m. to westerly during the afternoon hours, The 
alternating movement in the 'east-west directions is too large in April to be explained as 
a sea breeze only. It hence appears probable that the east-west alternatifig nlovemenl in 
April is in part due to excess of westerly movement in the afternoon hours caused by the 
intensification and extension of westerly movement across Bengal and in part to the usual 
action between hills and plains and sea areas. 

The diurnal variation of the air movement is similar in character throughout the 
whole period from Marcb'to September, TJie curves for July m Plates XXII, XXVI 
and XXVII give the more important features of the diurnal variations for the month roost 
fully representative of the south-west monsoon period. The amplitude of the actual air 
movement, and of the east component decreases slightly throughout the period. That of 
the north component is as large in July as in April. 








RECORDED AT CHITTAGONG FROM JUNE 1879 TO DUCnMnER I05 

The following table shows the diurnal changes of the pressure difference between 
Chittagong and neighbouring stations in July 1— 
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The preceding data show that pressure is in much larger defect in the interior of 
Bengal relatively to Chittagong at 4 P.M. than at 8 a.m. The differences also in most cases 
increase as largely from 8 to 10 a.m. as from 10 A.M. to 4 P.M. Actual gradients and 
the rosidiials both suggest that the easterly component ol the air movement should increase 
during the day hours. This is certainly not the case at Chittagong as there is in the 
afternoon hours a considerable westerly component which has its maximum intensity about 
4 P.M. 

The pressure differences and residuals indicate that the depression in Bengal relatively 
to the coast increases and extends eastwards and northwards, as is seen by comparing the 
Silchar and Dhubri data with Jessore and Calcutta, 

The data in the table below indicate the change that occurs during the day in the 
direction of the movement over Bengal 
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PISCL'SSION* OF THE ANEMOGRAPHIC OBSERVATIONS 


I06 

^ the data for the majority of stations, especially those in west and central Bengal, 
indicate that there is a considerable to large increase in the easterly element of the air 
movement between 8 a.M. and 4 P.M. It is in fact shown by all stations except jessore 
and Dacca where there is a slight decrease and except Chittagong. A comparison with 
the data of Akyab sbons that at that station as also slightly at Diamond Island the wind 
changes from south-easterly to south-westerly direction during the afternoon. The 
westing ofthe wind at ChittagongandAkyab is hence very probably due to alternative 
actions between the hills and plains and perhaps to the occtirrence of rainfall and release 
of energy on the adjacent hills in considerably large amounts during the day than the 
night hours. 

The curves indicating the diiirnal variation of velocity in this period follow cldsely 
the variation of temperature in Bengal and the temperature differences between the coast 
and interior. The movement is least at 5 A.M. and increases fairly regularly to the maxi- 
mum of the day from 3 P.M. to 3 p.m. It decreases rapidly from 4 p.si. |to 8 P.M , the 
rate being greater than the morning rate of increase. The rate of decrease changes 
suddenly in amount at y or 8 p.m. and from that epoch until 5 am. the velocity 
diminishes slowly but fairly regularly. 

A reference to the curves will show that the peculiar features exhibited strongly in 
the cold and hot weather seasons between 8 A.M, and 1 1 A.M. and from 4 P.M. to 6 P.M. 
are also present in the rains but are less prominent than in ‘the cold weather and hot 
weather seasons. ' ^ 

The following table gives for reference the constants of the harmonic formul® 
(second form) representing the Variation of the north and east components of the diurnal 
variation of the air movement. 
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Tadls 1 . — Mean movement of air irfespeelive of dtrcehon rn each hourly interval of each month as registered by a Beekley's attcmosfraph 

at Chittagong from, fnne rSjp to December iSgtS 
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DISCUSSION OF THE ANEMOORAPHIC OBSERVATIONS 


Table. 2 ,-~-lfumher of vinds recorded under each ociani af ihe compass ai each hour ttt each 
month of the year at Chiihgoug during i^-iS years. f 
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RECORDED AT CHITTAGONG FROM JUNE i«;9 TO DECEMIIER i'/> 
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Table Z.'-Numkr cfviinds recorded under each oclant ej the ceinp.js! el eech hur in esch 
Motit/i of the j'tar at Chittagong dsirtng centd. 


































































DISCUSSION OF THE ANEMOGRAPHIC OBSERVATIONS 


Table z^-Nnmlcr of muds recorded under each eciant of the compass at each hour in each 
month of the year at Chittagong during ly-iS yeats—emii. 
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RECORDED AT CHITTAGONG FROM JULY 1S79 TO DCCOtBnR iSjG. 

TaDLE 2 ,~-Numbcr cf winds recorded under each octant of the corf’ets at each knr in tc-h 
month of the year at Chittogcug during ij-tS ycars—conii. 
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DISCUSSION OF THE ANEMOGRAPHIC OBSERVATIONS 


Table 2 ^Niwilcr of lomds remded under each octant of the compass at each kcuy in car/i 
month of the jear at Chiita^ona dumg !7 ‘t 8 years-^coM 
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RECOaOEO AT CHITTAGONG FROM JUNE 1879 TO OrXT.MDBR 1S06. t 

Table 2,—Numl>cro/v!iii(is recorded under ezek alarAoflht conpssi eesh bur in tah 
month oj the year ei CMUagang during concld. 































































DISCUSSION OF the ANEMOGRAPHIC OBSERVATIONS 


Table 3 -~Nmier ef mles recorded under eaek ostani of the eempaes at each hour tn each 
monlh of Ikc^ear at Cktita^ong dtitm^ if-i 8 years 
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RECORDED AT CHITTACONG PROM JUiNE 1S79 10 DtCEMBER 1896. 11 5 


TaDLE 3.— ef miles retarded under eeeh cctanl ej tie rrw/tf « el teei ketir in 
eaei month of the year at Ckitta^on^ during t^-iS 











































Il6 DISCUSSION OF THE ANEMOGRAPHIC OBSERVATIONS 


Table 3 ^Number of miles recorded under each oclml of the compass at each hour in each 
month of the year at Chittagong daring i^-iS years-~conii ' 
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recorded at CHITTAGONG FROM JUNE 1 S 79 TO DECEMRER iSgG. Ii; 

Table 3 . — Number of miles recorded under each edeni of the conpess ct etch htur in nth 
month of the year at Ckiitepeng during yrars—emli. 
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DISCUSSION OP THE ANCMOGRAPHIC OBSERVATIONS 


TABLE 3 —Utmber of tittles recorded tinder each oeiaiti of the compass at each hour in each mrih 
of theyearat Clufiagong during ij-iS yars—CQsitd. 



SEneuDEii, 


E SE S, SW. NW Hour. M NE E. SE S 



i 


W. N.\V 


380 ga 

411 7fi 

I 

300 fig jC 

S4i 78 jS 8 

jjg 76 s6 

333 S8 35 

S39 65 38 

585 gs 

335 67 


38g 84; 

SSM 9:3 

4^ 817 

l!3 584 

iff 356 

34 333 1091 

36 353 «093 

38 357 033 

356 804 



0 $8 iS 101 I3S 89 

1 Bo 44 lio 159 97 

S 91 i» 99 76s 74 

3 93 iff >06 jsj 77 

4 97 37 116 150 8t 

5 iiS 6g 14] 140 74 

6 roi 83 141 ,55 71 

7 123 8 g i 93 ]E9 gj 

8 230 *9“ Si® 2«S loi 

204 358 386 230 go 

W 33J 413 198 179 >07 

» 365 344 214 sjt lOi 

Noon 387 218 176 2J4 2j3 

5° 13 381 743 104 214 297 

7ff t4 *5i 97 70 170 265 

98 15 238 63 so >76 227 

85 i6 192 45 71 125 21J 

65 17 loS 24 49 135 130 

28 18 53 3® 40 120 101 

34 19 63 28 J3 tj8 78 

S» 69 35 64 153 97 

21 45 39 81 153 12® 

22 77 35 to» l65 95 

23 65 38 83 177 84 


31 06 SI 

43 64 58 

39 6: a 

28 64 7J 

32 71 78 

I 33 61 G8 

36 55 60 

3O 0® So 
45 72 93 

38 4* 75 

2$ 37 42 

58 28 51 

>59 53 So 

259 132 165 
411 34® 238 
445 574 31O 
38® 575 339 
25® 3J8 230 

IS6 167 14s 

69 «C3 lOj 
05 174 136 

SO 130 111 
63 99 gC 

44 75 69 


T«W I 748 j, 345 jSOo i:SS7i4®i4 7943 2S77 7» ToUl 388, 2&^ 29,5 4,03 2852 3568 2SS3 

I I l—^ l ■- ■ ~ — _ ■■ - - 


PetceoL 3V> S7U9.0 j.-fi 


4103 

SW 

irg 

Ti-g 
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recorded at CHITTAGON’C from JUNE lS;9 TO DECE^!BER jSpl 


Table of reui'M ttndir tack eclaul of the eomfett at tack hur in tech 

mtnlh of the yea' Al Chilte^an^ dunttn /xflf'X— Hindil. 
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DISCUSSION OF THE ANEMOGRAPHIC OBSERVATIONS 


Table /^.—Numkr of miles recorded under each octant of the compass in each month 
of the year at Chittagong during jy-i8 years, 


Month- 

N. 

NL 

E. 

S.E. 

S 

S.W. 

W. 

N.W. 

Total. 

January , 

• 

• * 

* 

5269 

2647 

837 

J 

384 

S69 

2036 

6891 

4799 

33232 

February . 

• 

* * 

• 

3:22 

1831 

1153 

IS 4 S 

2894 

3517 

6625 

3811 

34618 

March , 


* * 

* 

IS 3 S 


2770 

8440 

14987 

ItJOO 

<^J 5 

sySo 

10516 

Apnl . 

• 

* • 

• 

1508 

1844 

3577 

12249 

29159 

17639 

5349 

168^ 

73009 

May , 

t 

• » 

• 

932 

tgso 

6402 

13761 

21821 

13416 

4903 

770 

63954 

June 

$ 

• • 

« 

347 

IS 43 

5838 

23617 

2 S 5 S 9 

9330 

1825 

332 

70211 

July . 


t ■ 

• 

230 

470 

3061 

32650 

32963. 

10118 

1443 

loS 

8304s 

August . 



» 

213 

573 

3879 

25381 

28933 

969s 

1 

1266 

93 

70038 

September 


• 1 

« 

748 

1345 

3860 

12837 

14024 

7943 

*877 

711 

4436s 

October , 

§ 

• 0 

* 

3SB1 

zfioS 

2876 

4103 

3079 

2852 

336S 

3883 

33830 

November 


\ • 

• 

4788 

2584 

loss 

723 

839 

1023 

430s 

4963 

20386 

Dcamber 

« 

• 1 

» 

3832 

2973 

700 

2S7 

38B 

1579 

S1B6 

S 349 

22094 

Sum 

28303 

21787 

3780S 

13B197 

i?SS 37 

90870 

50456 

282S8 

371248 


Percentage 

« 

■ 

3 'B 

66 

24'2 

30'7 

159 

88 

4'9 

999 

























5 — Hfeatt eo-oriltnales ^ Ihc witttT movemctit tn each hour oycacA meaik ai Chitiagcng as registered Sy a Beckleys anemograph from 
’ " June tSyg to Zkccemher tSg6. 


RECORDED AT CHITTAGONG FROM ]UNF iSjp TO PSCEMRER jSpG. 
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{22 DISCUSSION OF THE ANEMOGBAPHIC OBSERVATIONS 

6 r~ffourfy eo'ordmles 0/ the man dHtrnd vantiiiott of wind mvcmcnt al Chittagong 
fmi tk yeari readers of <t Baiters awmgrapk East and North an designated 

hy +, Sontk and West hy — signs. ^ 


North add South Cohrohfnts 

thSt AM) 3 V 22 r COMrO'tRMTS. | 

Haw. 


Ogi' 

Ohjctvcd. 

Cottiptited 

MIdniglit to I ■ • • • 
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■)-o 6 i 4 

+0570 
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1 +0613 

ttai , 1 . • 
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2t03 1 . • ( ■ 

4-0894 

+0*914 

+OSB3 

+0655 

3104 . . , . 

+0953 

+1*028 

+0*621 

+0687 

4(05 » t • • ■ 

+i '047 

+1*029 

+0*660 

+0749 

5toC , * • # * 

+m 3 

+0942 

+0*696 

^ +0 850 

6 to 7 • • * * * 

+0894 

+0825 

+0*879 

+1*012 

7108 

+ 05«7 

+0704 

+1*2)5 

+ 1*233 

S to ^ V • • * 

+0393 

+OS 33 

+1*356 

1 +) 43 i 

9 to IQ • • « * • 

•HTSSS 

+0*224 

+1313 

+ 1*437 

10 to II 

“ 0 ' 3 S 6 
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Memoirs of the Indiiin Met.DGp,Vol.XVIII,No Z. 


pinic 


WIND ROSES SHOWINSTHE PERCENTAGE KUM8CR OFCAEMS AMO OF MiLESOFWiNOiNtH!: 
DIFFEREHT directions during the mouths JANUARY TO JUNE AT CHITTAGONG. 





Memoirs oftKeIildi{^nMet.Dep,Vol.‘XyIll,^^o.2. 

WIND ROSES SHOWING THE PERCENTAGE NUMBER OP CAU.IS AND OP MIUES OP WIND IS THE 
DIPFEREHT DIRECTIONS DURING THE MONTHS JULY To DECEMBER AND 
THEYEAR AT CHITTAGONG 






Memoirs of'tiheIi3dian}fcUl)ept,VoliXV^ 




annual VARIATION, A».MEANS FOR THE DIFFERENT MONTHS OF THE YEAR, OF(ll THE DAILY RECULTANT Alft l.'(;VEttrNTc?iTir 
TOTALOAILY air MOVEMENT IRRESPECTIVE OF DIRECTION,® THE NORTH AND SOUTH COMFOYENTE OFTHE RtEl/LlA'irtWLy 
air MOVEMENT, and <<l the east and lYEST COMPONENTS OF THE SAME. ALSO IS) THE WEAN TOR TmC YEAR OF THE DAitY 

VARIATION OF RESULTANT AIR MOVEMENTS DURING SUCCESSIVE HOURS, 

ANDIB1THE6AME AS SMOOTHED BYTHE HARMONIC FORMU'4, 

J r M A W J .1 A S 0 X IJ 
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I/Iftmoivs of tlie Indio,u "Plnt^X^-'in . 

WERASES OURt«eTHEYEAAOF(l>THEHQRTH-SWH COMPONENTS Al® (81 THE EAST-WCST 
components OFTHERESUtXAHT WIkD MOVEtVteMTS OURINO SUCCESSIVE ItOUPS OrntE 
day J ALSO (3) OPTHE WIND MOVEKENT IRRESPECTIVE OF DIRECTION CURING 
SUCCESSIVE HOURS OFTHE OAV. 








Memoirs ofthe Indian Met! DepU,Vol XVin,No 2 


Plpt^XIX 


mean diurnal variation or the wind at CHITTAQONQ in JANUARY, FEBRUARY AND 

MARCH, SHOWING THE RESULTANT AlR MOVEMENT DURING SUCCESSIVE HOURS 
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Memoii’S of the Indian Meil.D ept.yoLXVIII,No.2 . 


PlateXX. 


mean DlURNALVARIATION OF THE WIND AT CHITTASONG IN APRIL, SHOWING THE RESULTANT 
AIR MOVEMENT DURING SUCCESSIVE HOURS. 
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M&AM DiaRfVAI. VARIATfOrf OF' TWE WINO ATT OMITTASONO IN MA-V* ANO iJlJNE . SMOWirNfO 'THE REBUirrAtsi-^ 

AIR MOVElVIEN~r OURINO SUOCESSIVE MOURS. 
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MemoirB of fhe IndiBoiMetl DeptiVoI XVIII , No 2 . 


PlaleXXIV; 


MEAN DIURNAL VARIATION OF THE! WIND AT CHITTASONG IN PERIODS 
OCTOBER TO FEBRUARY AND MARCH TO SEPTEMBER SHOWING THE 
RESULTANT AIR MOVEMENT DURING SUCCESSIVE HOURS, 
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Memoirs of the Indian Metl,Dept.JVbl. XVIII, No.2. 


PlntfiXXV, 


MEAN DIURNAU variation OF THE WIND VELOCITY AT CHITTAGONG FOR THE MONTHS JANUARY 
TO dUNEjSHOWINGTHETOTAU AIR movement IRRESPECTIVE OF DIRECTIOM DURING 
SUCCESSIVE HOURS- 

















Memoirs of tlie In<3ia.-nMistilDept,,Vol.XVni,No 2 


Plate XXVJI. 


DIURNAL VARIATION OF NORTH-SOUTH AND EAST-WEST COMPONENTS OF THE 
resultant air movement DURINS SUCCESSIVE HOURS AT CHITTAGONG 
FOR the months APRIL, JULY, DECEMBER AND JANUARY. 




V 


III] 


BSSSBiSiiSSip 
SiBSiSiSSi^ 

|g B!!ijg *iiiM BH™ >iiiiii 

isiSiag aiafflBgBa 

g a a^ y 

iiningiiiiiiiiiiiff 

iSlBli 

lUilllllll 
„ iBmiilii 

liiiiiiiiiEBggiiS^ 


iBiiinniiiDBn 

IMMlWSlH Win i 

miiiiriiiiiKwiir 






BSBSBi 

E m 

ni 
mil 

^ILhi 

mimi 
iwmii 


■IimhI' 










IHH 







■inmmmi 

SnSGaBSI 














saa 














